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EDITORIALS AND ANNOTATIONS 


HER MAJESTY THE QUEEN 


vears ago, when the Journal of Bone and Joint Surgery first became fully 
representative of the British Commonwealth of Nations as well as of the United States of 
America in “recording scientific progress and publishing new discoveries by all Enelist 
speaking peoples for the welfare of mankind” we had the very great privilege of receiving 
from His late Majesty a message from which these words are quoted 
Po-day we acclaim with homage and devotion the coronation of our Queen, and we 
claim it with an assurance even greater than before that the English-speaking peoples are 
dedicated to the welfare of mankind. Indeed we are determined to show evidence of it in a 
reign that surely will be long and happy. Our responsibility is not ght and our duty is not 
easy but it can still be happy. May we therefore pay allegiance to Her Majesty the Queen 


in her vear of coronation by saying that we too will try to accept responsibility with yovfulnes 


SPINAL FUSION 


It is interesting and perhaps useful to review procedures that are an accepted part of 
the stock-in-trade of the orthopaedic surgeon. Spinal fusion has become a relatively frequent 
operation in major orthopaedic centres during the last twenty-five or thirty years. Even so 
not manv individuals do the operation often enough in the course of a surgical career to 
produce a statistically significant series of long-term results. This being so, there is a natural 
tendency to establish a hospital or clinic technique, and to practise it whenever spinal fusion 
is required; this factor Is also to some extent responsible for a healthy reluctance to give up 
accepted methods for new and untried procedures 

Ollier in T867 deseribed a method of bone transplantation using an osteoperiosteal graft 
Phis was the beginning of attempts to join segments of the spine to arrest disease and to 
alleviate pain. Since then many distinguished surgeons have made their contribution to the 
subject Phe most notable, in relation to the original nature of their contributions, were 
Albee for the motor saw which permitted cutting and shaping of cortical grafts, and 
Hibbs the method in which “ ankylosis’ could be obtained without the mtroduection 
of any © outside’ bone. In 1921, when the first Commission was appointed by the American 
Orthopaedic Association to investigate “the results of ankylosing operations on the spine 
the only two methods in common use were those introduced by Albee and Hibbs, and the 
only condition for which the procedure had been carned out mn sutherent numbers to merit 
investigation was Pott’s disease. The method of posterior spinal fusion has been modified 
In various ways since then, but the modifications have been matters of detail rather than 
of principle. Methods of fusion of the vertebral bodies had been suggested by others, but 
the procedure was first carried out by Burns in 19383 for spondylolisthesis 

Modification of methods of fusion has naturally been accompanied by exploration of 
alternative materials to autogenous bone as an aid to the process. The materials worthy of 


mention are beef bone, os purum and os novum, and homogenous bone. Though these other 


lwo 
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vs 
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substances had extensive clinical trials, it was generally iecepted before the last war that 
autogenous bone was by far the best mate rial This state of affairs has been to some extent 
modified by the great increase in the use of homogenous bone made possible by the use of 
the bone bank. Even now, years after the first reports of the method, it is still difficult to 


issess accurately the relative merits of autogenous bone and homogenous bone from the bank 


in spinal fusion. Any such assessment must take into account not only the incidence of 


fatlure of fusion after the use of each substance, but also the symptoms ind sears created 


by the removal of autogenous grafts 

In a recent report on spinal fusion Wilson stated that in his experience homogenous 
nd autogenous bone had shown little difference in healing time. though from the results 
quoted it is evident that, using the same technique, autogenous bone was more satisfactory 


than bone from the bank. Of forty-six patients there was failure of fusion in three, and in 


ll these banked bone had been used I hie proportion of autogenous bone to banked bone in 


the series was approximately 38: 1. The results of the establishment in Holland of a national 


bone bank, in which ealf bone is used and from which grafts of any shay or size can 
obtained to order, will be awaited with much interest 

Phe accepted indications for spinal fusion have changed considerably in the last twe nt 
vears. More spinal fusions are now done for traumatic, congenital and degenerative | SIONS, 


ind less for specific infections. This tendency has progressed along with a persistent effort 


to cut down the period of post. perative immobilisation Whenever the post-operative 
MmmMobilisation is madequate the proportion of failures increases, and this matter of “adequate”’ 


Immobilisation has always been a vexed one. In this connection the value of metal tixation 


in the form of screws and plates bolted on, as a method of doing away with other forms of 


immobilisation, is very much on trial Public reports are encouraging, though unofficial 


comments on the methods are not always so favourable his tendency to decrease the 


period of post-operative immobilisation has to some extent come into conflict with th 


changing indications. The greater the mobility of the segment of the spine to be fixed — before 


operation — the more effective must be the post-operative fixation. It must also be proportional 


to the strain thrown on the graft in a “ straight ’ spine this will increase from above 


downwards. Hence the preoccupation with lumbo-sacral fusion as the main problem in 


t frequently called for and most ditheult to obtain. The strains and 


spinal fusion; it is mos 
Pseudarthrosis is 


stresses put on a graft for scohosis are still in the realms of conjecture 


relatively infrequent in this condition, because all agree that a long period of post Operative 


immobilisation is essential 
There must be few operations in which assessments of published results have shown 


such wide variations; the spine is an area of the body about which enthusiasms wax and 


wane. For example, in 1923 a series of 221 spinal fusions, carried out mostly for tuberculous 


was published, in which it was claimed that there was failure of fusion in only one! 


disc 
In a similar series published in 1951, 25 per cent were found to have a pseudarthrosis. The 
difference can be attributed to improvement in radiographic technique, and to acceptance of 


the fact that radiographs in two positions are essential in estimating fusion. Objectivity in 


analysis perhaps plays some small part 

In this number of the Journal we re port two new metheds of fusion. Each is a moditication 
of methods previously deseribed. James and Nisbet describe a‘ body to body" fusion through 
a postertor approach. Thus is based, apart from the obvious mechanical desirability of fusion 
of the bodies, on two main indications. One is that in spondy lolisthe sis the detached lamina 


and spinous process should be removed. This is an interesting observation. and one which 


may have a wider application than is immediately apparent. In a personal series of disé 
explorations and spinal fusions done over the last seven years each patient has had peripheral 


Drocess 


signs of root irritation, and has been relieved by removal of the appropriate sy 
and lamina, followed by spinal fusion. In none was prolapse of disc material found at operation 
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hin spondylolisthesis and degenerative lesions the dise should 


second indication is that bot 
Phis is probably an unnecessary procedure, provided sound 


James and 


he curetted at the time of fusion 
bony fusion is achieved, and this cannot be done simply by curettage of the dis« 
Nisbet hope to improve on a quoted figure of 17 per cent pseudarthroses, and thei 

However, as V rightly point out, theirs is a preliminary 1 port 


have much more to do before the figures will be statistically significant. We 


ire promising 
must remember 
e of election, and therefore must be done in such a wat that not only 


e reduced to the minimum 


that this operation is o1 


is the desired result obtained, but that complications ar 
deseribes a new technique for fixing thi 


i 


McKee, in another paper in this issue, 
Phe etheieney of the 
and whether thre 

rhaps Tore 


hold that the ring exerts: also, and perl 


method wall nd on how firmly the match 


time ol 
process of assimilation of the grafts 


Tratts can hel] the rings 

their size sutticiently to affect the 
mportant, at what stage in the process of fusion this change takes pia 

tswered only by exploration at intervals after the primary ! What 


ll grafts might have 


juestions 


that could 


wht binding together of these sm fo then 


reorganisation is a question of some interest 

be demonstrated conclusively that heterogenous bone metalh 
or mechan fixation can produce uniformly satisfactory resu] lumbar 
nditions thereby climinating the need for removal bone from 


fusion for Ol 
other site patients in bed for long periods after operation it would be th 
nk long road of progress In surgery stone | 
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THE ROLE OF SYMPATHECTOMY IN THE TREATMENT OF CAUSALGIA 


ROLAND BARNES, GLASGOW, SCOTLAND 


Gla 


Although the holocaust of two world wars has provided ample opportunity for further 


study, causalgia remains an enigma, for its pathogenesis ts still obscure and the treatment by 


sympathectomy largely empirical In this paper some of the current theories of the 


pathogenesis of causalgia will be reviewed and an attempt made to explain the role of 


sympathectomy in the relief of pain, These observations are based on a study of forty-eight 


patients treated in various peripheral nerve injury centres in Great Britain, and the author 


is indebted to the surgeons working in these centres for the use of their detailed case reports 


CLINICAL FEATURES 


In all the patients causalgia resulted from an incomplete lesion of one or more nerve 


trunks. The pain usually had a burning quality, was situated in the hand or foot and was 


aggravated by physical and emotional stimuli. In the latter respect causalgia differs from 


all other painful states arising from a nerve injury. Noise, high notes, low-tlving aeroplanes, 


or a child’s ery often provoked a severe spasm of pain. Excitement and worry were badly 


tolerated and many of the patients complained that they did not enjoy a sensational tilm 


or an exciting novel, Some of the patients acquired reclusive habits and spent the greater 


part of the day sitting or lying in a corner of the ward 


FABLE I 


Phe pain usually commenced within a few hours of wounding (Fable I) and often 


increased slowly in severity over the first few days. Sometimes, after a period varying from 


a few months to a year or more, there was a slow but steady improvement in the pain, though 


for several years after wounding many patients still complained of twinges of pain when 


they were excited or during hot weather 


The trophic and vascular changes were a striking feature but were very variable In 


some patients the skin of the hand or foot was warm and glossy, in others it was cold and 


clammy 


THE NERVE LESION 


Phere was a striking similarity in the pattern of the nerve injury in the arm and leg 


Phe main features were as follows (Tables Il and HH 
1) There was always an incomplete lesion of the brachial plexus, or median nerve in the 


arm, and of the sciatic, medial popliteal or posterior tibial nerves in the leg. In some of the 


cases there was only a transient motor paralysis, and by the time the patient arrived at the 


Reader im Orthopacdu Universit Orthopaedic Surgeo The W fern Gla 
| 
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: DME oF ONSET OF PAIN AFTER WOUNDING 
lortv-one cases in which a clear record was 1 le 
} second to venth da 4 
| second to fourth weel 5 
Over one mont 
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herve injury centre the only evidence of neural injury was pain and hyperalgesia in the 
sensory distribution of the nerve. Even in the few cases in which, at the time of operation, 
Ul muscles were paralysed distal to the injury there was always a lesion in continuity of the 
nerve with varving degrees of intraneural scarring, and in every case there was some subsequent 
motor recovery, These findings conform with those of Shumacker, Speigel and Upjohn (1948), 
and many other authors. Causalgia must be a rare complication after complete division of a 


peripheral nerve and reports of its occurrence require eritical examination, as in the following 


ease: A patient was referred for examination with a diagnosis of ulnar nerve causalgia 


FABLE Il 
\NAI Is OF NERVE INJURY IN Upper Lint 
im 
Level ot lesion 
| Number 
of case Nbove 
elbow 
\l 4 
med 12 
n 
Ulna ) 
kx 
‘In three of the twelve patients the ulnar nerve was 


ompletely divided 


Inone patient the radial nerve was completely divide 


ne ot the remaining nerves was severed 


rABLE If! 
OF NERVE INJURY IN Lower Limi 


Pwenty-one case 


Level of lesion | 

il suttock | 
popliteal Is 
Lateral Popliteal fossa 4 | 
Medial popliteal 2 Popliteal fossa 2 | 
terior tibial | Middle third of le 1 | 

{ the above Wa | 


} } 


Clinically there was complete ulnar palsy and at operation the nerve was seen to be severed 
Phe only evidence of a median nerve lesion was pain and hyperalgesia in the median area of 
the hand, yet the pain was abolished for four hours by blocking the median nerve at the 
wrist with 2 per cent procaine 

2) Multiple nerve lesions were common and the pain was often associated with more than 
one nerve. In the upper limb this was verified by blocking consecutively the ulnar nerve at 
the elbow and the median nerve at the wrist. Three patients with an incomplete lesion of 
the median and ulnar nerves were investigated in this manner. In two patients blocking the 
ulnar and median nerves in succession caused relief of pain in their respective areas in the 
hand, but in the third patient the nerve blocks did not relieve the pain, though they did in 
some way alter its character 
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3) All the nerve injuries were caused by bomb or sh Il splinters or high velocity missiles. 
and with two ¢ xCE pttions all the | sions were at or above the leve | of the knee 
Ulmer and Maytield (1946), Sunderland and Kelly (1948 


drawn attention to the rarity of causalgi: 


and elbow 
, and many other writers have 
t after a nerve lesion in the distal part of a limb 
It is unlikely that the greater incids nee of causalgia in high lesions is connected with any 
particular relationship between the numbers and arrangement of sympathetic and sensory 
fibres, for most of the sympathetic and almost all the sensory fibres leave the nerve trunks 
distal to the wrist and ankle. In most of the cases there was a dual nerve injury, and this 
probably explains the preponderance of high lesions. In the lower limb the medial and lateral 
popliteal nerves are usually joined to form the seiatic nerve down to the level of thi lower 
third of the thigh, and they are closely r lated in the popliteal fossa. Below this point they 
diverge and therefore there is less risk of an Injury to both nerves. The same considerations 
apply in the upper limb. Here the median and ulnar nerves are closely related in the Uppel 
two-thirds of the arm: below this level they dive rge, again reducing the chances of a dual Injury 
It is generally agreed that causalvia is a rare complication of an incised wound of a nerve 
Puckett, Grundfest, McElroy and MeMillen 1946) have demonstrated that when a high 
velocity missile Passes close to a nerve the latter is subjected to a considerable degree ot 
stretch, which cannot oceur when a nerve is cleanly divided. A stretch injury of this type 
may cause various degrees of damage to the neuraxons and degeneration of their myelin 
sheaths. Granit, Leksell and Skoglund (1944) have demonstrated that in these circumstances 
an artificial synapse may be formed, which allows ImMpulses to pass between the various nerve 
fibres at the level of injury. This has an Important bearing on the pathogenesis 
and 1s discussed later 


of causalvia 


TREATMENT 
Of all the maladies that may afflict man « ausalgia is one of the most paintul, and effective 
treatment should be instituted at the earliest opportunity, not only to allay intolerable 


suffering but also to prevent the « nppling deformities of the joints which follow long-continus d 
voluntary immobilisation of the painful limb 


PABLE I\ 
Par GANGLI Brock 
ise 


Kehet Incomplete relief No relief 


\ review of the literature which has appeared during and since the Jast war, and the 


experience of surgeons working in the nerve injury centres in Great Britain, leave one in no 


doubt that sympatheetomy is the only form of effective therapy in a severe case of causaleia 
Many other methods of treatment wer employed in the centres. They ineluded freeing of 


the nerve from scar tissue (neurolysis), resection of. the damaged segment, periarterial 


sympathectomy, and radiotherapy; and although each of these appeared to relieve pain in 


isolated cases the effect was never dramatic, and might well have been unrelated to the 
treatment 


Before considering sympathetic denervation of the upper or lower limb it is wise to 


ascertain the response to procaine or other block of the appropriate sympathetic ganglia 


(Table IV). In the upper limb it is necessary to infiltrate only the se ond thoracic ganglion, 
but it is usual to include the stellate because the appearance of Horner's syndrome is additional 
confirmation of a successful injection. In the lower limb it is usual to infiltrate the second, 
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Complete block 27 
Incomplete block 4 
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third and fourth lumbar gangha. With practice these procedures are not ditticult: but the 
results must be interpreted with caution. A complete block of the sympathetic ganglia 
cannot be assumed unless there is complete anhidrosis of the limb and an appreciable increas: 


n the warmth of the hand or foot. These etfeets should appear within five to ten minutes 


of the injection, [tis also important to ascertam that the block 1s confined to the svmpatheti 
gangha, for, if the somatic nerves are infiltrated inadvertently, it is impossible to say whether 
the relief of pain can be aseribed to the block of the sympathetic gangha or the nerve trunks 
A successful block of the sympathetic outflow to a limb often gave relief of pain for from ons 
to three hours: failure to secure any relief after two successful blocks was regarded as a 
contra-indication to sympathectomy 

Phe potentialities of blocking the svmpathetic gangha by tetraethyvl ammonium bromid 
were not fully investigated as the drug only became available after the war. [It was used on 
three occasions, In doses of 300-400 miligrams. All the patients were relieved of pain and 
Inone patient the pain did not return until two to three hours after the injection. [tis possiblk 
that the longer-acting methonium compounds now available may be even more valuable in 
the pre-operative investigation 

With three exceptions every patient benefited from a sympathectomy Phe failures 
were caused by technical ditheulties durmg the operation and subsequent examination 
revealed that the sympathectomy was incomplete. The interval between wounding and the 
svmpatheetomy varied from tive weeks to almost seven years. The long delay in securing 


treatment was due to the patients being held as prisoners of war but it did not prejudics 


fs 
the efheaey of svmpathectomy 5 
In some patients the hyperalgesia | 
persist d although there Was omple te rehet ot POST- GANGLIONIC 
spontaneous pain. The persistent hyperalgesia 
was presumably caused by an“ irritative 
3 
lesion of the somatic sensory fibres at the site 5 
of the nerve injury rather than an inadequate . 
a 
sympather tomy 
Results in upper extremity types # 
of sympathectomy were performed —cervico 
thoracic ganghonectomy and preganglioni 
sympathectomy. In cervico-thoracie ganglion - 
ectomy the lowest cervical and first, or first — See 
and second, thoracic ganglia, and intervening Kia. 1 
VSIS O esults of cervics sympathectomy 
trunk were removed, This operation, a post of sy 
causalgia, Follow-up periods were: preganghoni 
ganglionic sympathectomy, does not produce section ten to forty-six months (average thirty -twe 
yonths post. onic section Wo to forty 
as effective vasodilation of the limb as the inglioni 
montl iverage twenty-four montl 


preganghonic operation, and gives the patient 
a Horner's syndrome, In preganglionic sympathectomy (Smithwick 1940) the second and 
third thoracic ganglia were decentralised by dividing the white rami communicantes to 
each ganglion and the sympathetic trunk below the third ganghon 

On theoretical grounds these two procedures should be equally effective in the relief of 
pain but in practice this was not the case. A number of completely satisfactory results were 
obtained with both operations but there were more failures with the postganglionic operation 
(Fig. | 

Of the eighteen operations performed three were failures, and in each of them it was 
known that the sympathectomy was inadequate because of techmieal difficulties at the time 
of operation, Six patients had a preganglionic sympathectomy, and were completely free of 
pain after the operation; four of them were also relieved of hyperaesthesia and hyperalgesia 
In one patient the pain returned with warmth and excitement, one year after Operation, and 
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appeared to be due to regeneration of the sympathetic 

| libres. Eight patients had a postganglionic svmpathec 

Three were completely relieved of spontaneous 

¢ 5 pain and hyperalgesia after the operation, and remained 

5 | so during the follow-up period. In the remaining tive 

s | patients there was considerable but not complete relief of 

o 34 pain and in three of them the hyperalgesia persisted with 

E : its original intensity. In one case no record was made 
= | of the type of sympathectomy 

‘7 Results in lower extremity The results of svmpathec 

[ if tomy were better in the lower limb than in the upper limb 

COMPLETE RELIEF OF PAIN RELAPSE Pig. 2 Phe operation consisted in the removal of the 

first, second and third, or second, third and— fourth 

shay of lumbar gangha, and the intervening chain. Both are 

ds were up toeighty-four mont! cell stations for the sympathetic fibres to the lower limb 


are situated in the third lumbar to third saeral ganglia 

Fifteen operations were performed: all patients were relieved of pain initially, but in 

four of them some pain returned during the first vear after operation, and six still had some 

hyperaesthesia and hvperalgesia in the sole of the foot. which persisted for many months 
after thre operation 

PATHOGENESIS 

In spite of many investigations into the nature of causalgia no satisfactory ¢ Xplanation 

has been found, for none of the theories at present in vogue will explain all the observed facts 

Most workers agree that sympathectomy will relieve the pain in most cases and it 1s 

tempting to attribute this to the abolition of afferent pain impulses transmitted by the 

sympathetic nervous system (Bingham 

IM4S8). There are, however, serious objections 


to this hypothesis. It is impossible to 


Somatic and 7, 


demonstrate any change in the sensitivit, 
ofa limb which has been sympathectomised 

Normal 
for peripheral vascular disease.  Further- senseton 


more, lesions of the cauda equina ar 
encountered from time to time ino which 
the spinal nerves are damaged below. th: 
level of the sympathetic outflow: vet in spit 
of the normal sympathetic innervation ther: 
is complete loss of sensation in the lower 
limbs (hig. 3 

In two patients a low spinal anaesthetic 
was administered with the intention — of 
blocking the pain fibres from the lowe1 


hmb and at the same time preserving the Anaesthetic 


skin: normal 
Sympathetic 
Innervation 


sympathetic inmervation of the leg. This is 


possible because the lowest white ramus for 


the sympathetic chain is given off by the 


second lumbar nerve root (Figs. 4 and 5 P aN 

One of the patients had severe causalgia 

iter a sciatic nerve lesion at the level of Pie. 3 


cubie centimetres of 5 per cent procame was 


ind foot there is complete analgesia in these areas 


176 
« | ympathe 
MES 
44 
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injected into the spinal theea. There was inumediate rehet of pain long before the preganglioni 


sympathetic fibres were paralysed, for there was no rise in the skin temperature of the bis 


as measured by a thermocouple until eight: minutes after the administration of the 
anaesthetic. The other patient had severe causalgia following a lesion of the medial 


tow. 


and 
lateral popliteal nerves in the popliteal fossa. One cubie centiny tre of procaine was injected 


into the spinal theea and complete anaesthesia was obtained up to the level of the third 


lumbar dermatome Phe pain in the foot was abolished but) the sympathetic outflow to 


the lower limb was unaffected as there Was no 


rise in the skin temperature of the first) and 
fifth toes 


rom these observations it is re asonable to assume that the pam impulses are conveyed 
centrally by the normal sensory pathway and not by the sympathetic nervous system. The 


Sympather 


Chain 


Somatic and 
Sympather [7.4] 


j Spinal Anaesthetic 


to level of root 


Pain atolished 
there 1s normal 
Sympathetic Innervation 


Ithougt 


pathetie 


\ © pain in tlre 
al anaesthesia t the level of the although there hormial vin 
bar root will al pain impulse patheti nnervation, madieatir 
from. the lower three lumbar and. sac ral that pain imp Ises are conveyed 
rmatome without interferin with the centrally by the normal sensor 
Np athe ty nnervation of the lower limb pathway and not by the 


impulses cannot, however, originate in the afferent sensory fibres for the pain is reheved by 
blocking the sy mpat hetic gangha, which « an have no direct effect on the se nsory pat hway 
Fable IV) We must assume, therefore that sympathectomy acts by king efferent 
impulses in the svmpathetic fibres, which in some way stimulate sensory afferent fibres at 
the site of the nerve lesion or at the periphery (Doupe, Cullen and Chance 1944 

We have now to consider how this occurs. Granit et al. (1944) have shown that an 
artificial synapse between motor and sensory fibres can oecur at the cut end of a nerve, or 
even after a nerve injury which does not prevent normal distal conduction Although these 
workers did not demonstrate a svnapse between the sympathetic and sensory fibres there is 
no reason to suppose that it does not occur 
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Causalmia cannot, however, be explained solely on the basis of an artiticial svnapse 


between sympathetic and sensory fibres at the site of the nerve lesion because the pain is 


mictimes ved by thie herve with procame 11 tl to the lesion lable \ This 


observation led Doupe and his co-workers to postulate a distal causalgic syndrome in which 


the pse between thie svmpatheti and SCTISOTY fibres Was supposed to oceur il the 


periphery of the limb when the nutrition of the nerves was impair d by oedema or ischaem1 


POSTERIOR ROOT 
GANGLION 


CENTRIPETAL 


| 


‘ 
Post -GANGLIONIC 

FIBRE 


Pre-GANGLIONIC 
FIBRE 


ARTIFICIAL 
j\ SYNAPSE 


SYMPATHETIC 
CHAIN 


—— 


ANTIDROMIC 
IMPULSES 
( VASODILATOR ) 


A eriticism of this supposition 1s that pain often commences within a few hours of wounding, 


before nutritional changes could have occurred (Table | 


Since causalgia seldom occurs when a nerve is completely divided, it seems probable 


that in most cases the preservation of distal conduction is essential to the development of 


the syndrome, If the artificial synapse between the sympathetic and sensory fibres occurs 


at the site of the nerve lesion, which is the only reasonable possibility, we must assume that 


impulses having © short-circuited "' from a sympathetic to a sensory tibre can now pass up 


or down the sensory tibre (Fig. 6 The impulses travelling distally may cause the release of 
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a pain-producing substance at the periphery of the limb, or in some wa lower the threshold 
of stimulation of the sensory nerve endings 
Lewis (1937) has shown that when the distal end of a divided sensory nerve is stimulated 


the skin it supplies becomes flushed and warm and that this may be accompanied by burnin 


pain. This response to antidromic stimulation is very similar to the phenomena of causaleia 
\ enticism of the analogy is that all cases of causalgia do not show vasodilation. but wi 
have no knowledge that ‘ antidromic ”’ vasodilation can be maintained indetinitels Without 
compensating factors mtervening: disuse will cause a large measure of cooling. and pian 


known to cause vasoconstriction 
Phe clinical features of causalgia and the satisfactory response to sympathectomy can 
be explained on the basis of the following hypothesis. The nerve lesion is usually eaused by 


the passage of a missile in its vicinity which results ina streteh injury without solution of 


continuity of the nerve or permanent loss of conductivity Phe injury breaks down the 
Insulation of the nerve fibres and an artificial synapse is established between the efferent 
sympathetic and atterent sensory fibres Impulses passing down thi sVinpathetic fibres are 
‘ short-circuited to the sensory somatic fibres where they can travel both centrally and 
distally (antidromic) (Fig. 6). The antidromic impulses cause a substance to be released at 
the periphery, which either reduces the threshold of sensory stimulation, or per se sets up 
centripetal impulses in the sensory fibres which summate with those arising directly at the 
artificial SVnapsc 

Hf this view is correct the onset of pain will usually be dependent on the return of normal 
conduction distal to the nerve lesion, Onee the pathway is established pain will persist until 
effective insulation of the nerve fibres is restored which will prevent passage of impulses 
across the artificial svnapse; or until such time as the eff rent impulses in the sympathetic 
fibres are abolished by sVmpathectomy 


PABLI 
NERVE 


\ 


Ourteen 


The hypothesis explains the variable response to a nerve block distal to the | S1lon 
(Table \ \ successful nerve block will abolish the centripetal pain impulses arising at the 
periphery of the limb. If these impulses are responsible for most of the pain considerable 
relief may be expected. On the other hand the nerve block will have little or no effect if the 
pain is caused chiefly by centripetal impulses arising at the site of the nerve lesion 

\t first sight a serious eriticism of this hypothesis is that resection of the damaged part 
of the nerve, which must Interrupt both the efferent and afferent pathways, often fails to 
give complete relief of pain. Thi probable explanation is that there is usually a lesion of 
two or more nerves (Tables I] and II] In these circumstances resection of one nerve will 
only relieve pain in the area of skin supplied by it alone, and pain will persist in the part of 
the hand or foot supplied by the other injured nerves. This undoubtedly accounted for thy 
partial failure of resection on the three occasions it was employed in this series and th 
following case is typical of all three (Fig. 7): A man of thirty-one was wounded in the right 
upper arm by a mortar bemb splinter and sustained a lesion of the median and ulnar nerves 
On the day after the injury he complained of pain like severe toothache’ in the right hand 


and less severe in the index tinger and thumb. The pain Was aggravated by coughing, sneezing 
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deep breathing and emotional stimuli, When he was examined 


seven weeks after injury there was marked weakness of all 


muscles supphed by the ulnar nerve and slight weakness of the 


median intrinsic muscles. Sensory testing was difficult) but 


Niccuies \ there appeared to be loss of sensation to light touch in- the 
resected | // | Median median and ulnar nerve areas, and pinprick caused diffuse 
f sai burning pain. At operation three months after injury the 
median nerve was freed from scar tissue and a small lateral 

neuroma was excised. There was a large neuroma on the ulnar 

i nerve; this was resected and a suture performed after anterior 
sherve transposition. The day after operation pain returned the 


median area of the hand but it was abolished in the ulnat 


area. Two months later the pain was completely relieved by 


a pre ganglonic S\ mpathe ctomy 


SUMMARY 


| Forty-eight cases of causalgia are reviewed and the clinical 


Pain 
abolished 


features are brietly deseribed 


2.) Multiple nerve injuries are common and the pain is often 


; associated with all the injured nerves. In the upper limb there 


ortion of one nerve often gives was always an incomplete lesion of the lower trunk or medial 


nly partial relief of pain, for a 
cord of the brachial plexus, or of the median nerve. In the 


un will persist in the area ot lower limb there was always an incomplete lesion of the medial 

the hand or foot supplied by the , 
popliteal division of the sciatic, the medial popliteal, or the 
posterior tibial nerve These nerves carry) most) of the 


sympathetic tibres to the hand and foot. With two exceptions all the nerve lesions were at 


or above the level of the knee or elbow 
3. Sympatheetomy gives marked rehef of pain in most cases of causalgia. Prompt treatment 


is essential to prevent the crippling deformities which follow prolonged voluntary immobilisa 


tion of the painful limb. The results of preganghonic are superior to those of postganghonic 


sympathectomy 
4. The possible pain pathways are discussed, and an explanation is offered for the successful 


results of sympathectomy in the treatment of causalgia 


Phe author is indebted to Mr G. Donald, of the Department of Surgery, Glasgow Univer 


Hlustrations accompanying this article 
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POSTERIOR INTERVERTEBRAL FUSION OF THE LUMBAR SPINE 
Preliminary Report of a New Operation 


ANTHONY JAMES and NorMAN W. Nispet, DUNEDIN, NEW ZEALAND 


Fhis is a preliminary report of a new operation by which to stabilise a segment of the 
lumbar spmal column by body-to-body fusion through a posterior approach, It has been 
used in the treatment of six patients with spondylolisthesis, the procedure in these cases 
including excision of the separated neural arch which we believe to be ar important part of 
the surgical treatment of painful spondylolisthesis. It has also been used in five patients 
who had severe low back pain persisting after the operative treatment of prolapse of 
intervertebral dises. We recognise that eleven cases is a small series, and that the period ot 
follow-up is short; but several patients have now been under review for more than two years 
and our experience has been so satisfying that we feel justified in publishing a preliminary 
report. The prineiple of the operation is essentially the same in ea h of these two groups ct 
cases but they must be considered separately because in spondylolisthesis there are special 
problems 


POSTERIOR INTERVERTEBRAL FUSION IN SPONDYLOLISTHESIS 


In spondylolisthesis the defect of ossification is at the isthmus of the vertebral neural 
arch the shghtly constricted area lying between the superior and inferior facets, and not at 
the neurocentral suture (Fig. | Usually the fifth lumbar vertebra is involved, sometimes 
the fourth, and occasionally the third (in our own 
recent series the corresponding number of cases 
being eleven, four and two 

Phe symptoms include low lumbar backache 
in the midline, radiating pain in the buttocks and 
thighs, and seiatica. It seems probable that mid 
line pain in the low back is the consequence of 
Impimgement of spmous processes and strain of 
interspinous ligaments, and that widespread pain 
radiating to the buttocks and thighs may arist \ drawing of the fifth lumbar vertebra, “The 


of the won ou pondyvlolisthesis at 
from the stretching of anterior and isthmus rel 


‘eural arcl Diagrammati 
longitudinal ligaments and the annulus fibrosus;: 

but the sciatica is more difficult to explain. Dandy (quoted by Mereer 1947) and Meverdin; 
(1941) said that setatica in spondylolisthesis was caused by hermation of the intervertebral 
disc, and many others have supported this view. We can say only that although this may 
sometimes be true it was not the cause of sciatica in any of our cases; on the contrary the 
intervertebral space was narrowed by degenerative changes in the dise, and great difficulty 


Was experienced in gaining entrance 


We think that there is another explanation for the referred sciatic pain of spondylolisthesis 


and the technique of our operation depends partly on this. Sciatic pain, often bilateral and 


symmetrical, ean be induced by applying firm pressure over the spinous process of the affected 


be imappropriate in this communication to discuss the cause of spondylolisthesis; we rete 
pro] 
tud of Manners-Smith 1909, Willis 19238, 1924, 1931, 1932, Capener 1942 


| 
hassical Hes } 


tts 19389, Friberg 1939, Cleveland, Bosworth and Thompson 1948, and Harris 1951] 
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ertebra; indeed in one patient the pain so produced was agonising and he fell to the ground 
Other patients have noticed that leaning back against a chair or rail gave rise to sciatic pain, 


presumably for the same reason 
show that the s parate d\ shay d neural areh can be 


Our dissections, the models based upon them (Figs. 2 and 3) 
ind the findings at operation so rocked 
on its articulations that the antero-superior margin impinges upon the nerve roots 
This surely is the explanation of the sé 


bra 


emerging 


below the pedicle of the defective vertebra 
produced when pressure is applied to the spinous process of the affected vert 
would also explain the complet. from backache and sciatica that was gained 
dental student whos separated neural arch was excised without any other treatment 


At first it seems remarkable that the neurological signs in spondylolisthesis are so few. 


Phere is seldom evidence of nerve root compression such as accentuation of pain by coughing, 
sneezing, jugular compression or straight leg raising; and although tendon reflexes are 
sometimes less brisk than is normal, dermatomal hypalgesia is not elicited 
the grade four deformity of Meyverding 


disturbance than milder 


Even when the 
fifth vertebral body has slipped off the sacrum 
1934) there may be fewer physical signs of neurological 


displacements. Search of the literature has failed to reveal any clear evidence of compression 


uina; even the case reported by Ryerson in 1915 was open to doubt as to the 
1951) said that the neural foramen was narrowed 


of the cauda eq 
nature of the intermittent paralysis. Harris 


isl 
: 1 it 
a 
at 
ull (Fag. 4 
| 
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&, 
3 
. f 
Fic. 2 Fic. 3 
higure 2-Photograph of a fifth lumbar spondylolisthesis reconstructed frot 
Iry bone Theo nal neural arch was replaced with an operation specimen 
Live ime asin ki re 4 When it is ked on its articulat nst rate 
neural arch impinge n tl fift lumbar root In bivure 3 t eparate 
eural arch as been removed to show the spinal theca and nerve root 
Note the Unerable position of the fifth lumbar root 
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by vertebral displacement so that the fifth lumbar root was compressed, but we have ditheulty 
in accepting this. As the body of the fifth lumbar vertebra slips forwards on the sacrum the 


al canal and foraminae increase in size, the root tends to slacken and the canal 


decompressed The first sacral roots are vertically disposed to the lumbo-sacral joint, and in 
| 


spondyloh thesis at the tifth lumbar level they are often stretched over the top edge of th 


lumbar 


sacral canal, The deformity occurs very gradually and the nerve roots, which are well padded 
with fat and many veins, accommodate themselves to the new position and sutter no damage 
Phe alarming appearance shown in many radiographs has therefore little significance except 
In the few cases in which there is actually root pain 
Consideration of operative measures — [he vertebral displacement of spondylolisthesis is 
often discovered accidentally in the course of routine radiographic examination. Post-mortem 
anatomical studies show that the leston is present in more than 5 per cent of skeletons, but 
far less than this proportion of patients with spondylolisthesis have clinical disability; in fact 
most of them have no symptoms at all. Only when there are persistent symptoms of low 
back pain and root pain should operative treatment be considered 

Phe principle of stabilising a segment of the spine by fusing the vertebral bodies rather 
than the laminae and spinous processes is attractive and logical (Mereer 1947, and Dandy 
quoted by Mercer). Animal experiments by Haas in 1946 showed that it could be accomplished 
in dogs. The anterior route was used successfully by Burns (1933), Jenkins (1936), Speed 
1938) and Mercer (1947); but recently Law (1950) said that the anterior approach for 
lumbo-sacral fusion had been abandoned in favour of posterior spinal fusion. There 
certainly drawbacks to the anterior approach. An abdominal operation is needed; the ex: 
nature of the lesion cannot be seen; such primary causes of pain as nerve root adhesion, dis 
protrusion, or interarticular arthritis may be overlooked; and the separate neural arch 
annot be excised, which we believe to be important 

Dandy, beheving that the symptoms of spondylolisthesis arose from herniation of the 
intervertebral dise rather than trom deformity or displacement, advised that the dise should 


be curetted; he thought that the resulting fibrous ankylosis would suffice to stabilise the 
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weak segment. Mercer (1947) in quoting this, suggested that the dise space might be packed 
with bone chips but did not say whether or not he had done it 

Fusion of the lumbar spine by the posterior approach as described hitherto has proved 
to be an arduous procedure with uncertain results (Harris 1951). ¢ leveland, Bosworth and 
Fhompson (1948) said that in a series of sixty-five lumbo-sacral fusions there was failure in 
% percent, but that when the fourth lumbar vertebra was included in the fusion, as it must 
be in spondylolisthesis, the failures rose sharply to 17 per cent. It is true that not all patients 
with pseudarthrosis after spinal fusion have persistent symptoms, but there is surely room 
for Improvement in the Operative tec hnique 

Posterior intervertebral body-to-body fusion is a neater operation; with proper teamwork 
and it Is a 


is no more exacting than the operation of curetting the intervertebral dise: 


separate neural arch has been excised. In Figure 5 


Drawings illustrating the Operation. The 
s shown constricted to display the tibial grafts 
is represented diagrammatically as seen trom the 
the intervertebral space tar 
| 


the dura mater 4 seen end on, between the 
vertebral bodies. In Figure 6 the spine 
nsure that the grafts penetrate 


site Care must be taken to « 
intervertebral space is maintamed. The 


enouch Note how the depth ot the 
occupied by 


ivea tlormetr 


separate neural arch 1s indicated 


positive-pressure arthrodesis the two vertebrae being locked together at the fulcrum. of 


Phe gratts are subjected to pressure and they cannot fracture. Later, weight 


movement 
bearing function may assist still further in maintaining the position and promoting the fusion 
of the grafts. Only in one case did a graft ship backwards, with recurrent sciatica: the dis 
placement was detected easily in radiographs and corrected by nibbling off the projecting part 
The operation of posterior intervertebral fusion for spondylolisthesis — [he patient 
is placed in the prone position, the hip joints being flexed to reduce the lordosis. To get 
bloodless tield the table is broken so that the lumbo-sacral area is at the highest part 

Recently, hexamethonium compounds have been used to reduce the bleeding still more 

fhe spines and lamimae above and below the lesion are exposed through a midline incision 
Phe spine of the separate neural arch is identified by its excessive mobility, and th separate 


neural arch is completely excised. The dise space is then revealed by gentle retraction of 
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the dural sac and nerve roots. The lumbo-sacral space slopes at such an acute angle trom the 
vertical that entry is often dithicult and the prominent margin of the sacrum may need to be 
removed with an osteotome. The disc contents are then curetted thoroughly. A mortise ts 
cut into each vertebral body with a narrow chisel and, while the spine is flexed with the 
vertebral bodies levered apart, the size of the mortise is measured carefully. Two tibial 
grafts cut to this dimension are driven into the dise space, one on each side of the posterior 
longitudinal ligament (Fig. 5), Care should be taken to ensure that the grafts penetrate the 
intervertebral space deeply enough (Fig. 6); backward projection of the grafts can easily be 
removed with rongeurs. Once the grafts are in position this segment of the spine should 
become completely rigid. The nerve roots fall back into their normal position and do not lie 
in contact with the grafts. After haemostasis has been secured the wound is closed in layers 
Aftercare Vhe patient remains in bed for three weeks and is then allowed up ina plaster 
jacket which ts retained for two months. In earlier days some of our patients were immobilised 
in a plaster bed for three months but no advantage seems to have been gained by this 
Radiographic examinations were made at three- and four-monthly intervals. The compact 
bone showed almost no absorption and the grafts retained their depth and position remarkably 
well. The appearance of bony striae between the vertebral bodies and grafts was long delayed 
passed the 
grafts became incorporated into the vertebral bodies, more readily into the body above than 
the one below (Figs. 7 to 9). We do not vet know that the grafts will always fuse soundly by 


and at first it seemed that only sound fibrous union would be gained: but as time 


bone to both vertebrae. but in the ‘‘ movement studies” we have made, taking lateral 
radiographs in the positions of full flexion and full extension, there has always been complete 
stability of the segment even when evidence of continuity of bone striae between graft and 
vertebra was equivocal 

Clinical assessment of results Of the six patients with spondylolisthesis who were treated 
by posterior intervertebral fusion, four gained complete relief from all symptoms and were 
able to pursue their ordinary duties; one still had slight pain but was much improved and 
able to do housework ; one continued to complain of many symptoms and the result was bad 
but there were complicating factors of a drawn-out claim for compensation and many of the 
symptoms were thought to have a neurotic basis, although it must be admitted that 
radiographic studies in this patient cast doubt on the soundness of fusion 


POSTERIOR INTERVERTEBRAL FUSION AFTER CURETTING A 
PROLAPSED INTERVERTEBRAL DISC 

From the reports of many series of cases of prolapsed intervertebral dises treated by 
curettage alone it is becoming evident that spinal fusion is seldom needed. O'Connell (1950), 
reporting a series of 500 operations, showed that cure, or at least very great alleviation 
of symptoms, was gained by excision and curettage of the dise alone in more than 90) pet 
cent of patients; there was usually sound fibrous ankylosis of the intervertebral joint. From 
this and many other reports it is evident that recurrence of low back pain and sciatica usually 
arises from incomplete removal of the disc material, herniation of another dise at a different 
level, or post-operative adhesions. An increasingly small number of patients with prolapse 
of an intervertebral disc seem to need spinal fusion as well as curettage of the dise. We hav 
done the operation of posterior mtervertebral fusion by driving two grafts into the adjacent 
vertebral bodies through a posterior approach in five patients—-all men. In this group of 
cases the results have been very satisfying. Every patient has been relieved of his symptoms 
and all are now back at work 

SUMMARY 

I. A new operation of body-to-body intervertebral fusion by grafts introduced through a 
posterior approach is deseribed. This is a preliminary report of early results, with follow-up 


to two vears, which seems to be encouraging 
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In spondylolisthesis, abnormal mobility of the loose posterior neural arch is beleved in 
itself to cause n e root pressure, and excision of the are his animportant part of the operat 
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THE TREATMENT OF SUBCAPITAL FRACTURES OF THE NECK OF 
THE FEMUR WITH A NAIL-PLATE AND WEDGE OSTEOTOMY 


J.C. McNEwur, DUNEDIN, NEW ZEALANI 


Thus pape! describes the treatment of the more vertical type ot sube apital fracture of 
the neck of the femur by reduction, nailing, and immediate wedge osteotomy, with fixation 
bv a plate attached to the head of the nail. Ten cases are recorded. As in othier clinics, it 
had been found that the results of treatment, by the standard Smith-Petersen tec hnique 


of subeapital fractures of the neck of the femur with a low fracture-shaft angle were poot 


because many fractures failed to unite. In comparison, fractures with a more horizontal line 
generally united well after reduction and nailing. It was therefore decided that the type ot 
treatment adopted should depend on the value of the fracture-shaft angle, and forty degrees 
was arbitrarily decided as the dividing line. 

Phe importance of the fracture-shaft angle was first recognised by Pauwels (1935 
eyvre-Brook and Pridie (1941) measured the angle between the line of fracture and the long 
axis of the femur and reported that “ this (fracture-shaft) angle clearly outweighs every 
other factor and should control the treatment given.” Per Linton (1944) came to similar 
conclusions. Thus it is generally recognised that the mechanical factors at work in a fracture 


of the neck of the femur are of first importance in obtaining satisfactory umion 


PRINCIPLES AND TECHNIQUE OF OPERATION 

Primary osteotomy at the time of nailing in order to increase the fracture-shatt angle 
has been recommended by King (1939, 1950), Evre-Brook and Pridie (1941), and Per Linton 
(1944). Pauwels (1935) recommended that after waiting for absorption of the femoral neck 
to take place _an osteotomy of the wedge type should be performed and the hip immobilised 
in a plaster spica. Per Linton recommended osteotomy at the time of nailing tollowed by 
immobilisation in plaster for eight to ten weeks. For established non-union Dickson (1947) 
suggested a « ontrolled osteotomy produc ing abduction of sixty degrees. King (1050 reported 
filty cases of primary osteotomy and plate fixation of the two fragments. He performed a 
subtrochanteric osteotomy and by abduction of the lower fragment produced a high tracture 
shaft angle: the lateral cortex of the shaft was Impacted into the medulla of the upper 
fragment, and the medial cortex approached the pelvis. 

The first two cases re ported here were Opt rated upon by Dickson's technique but this 
operation is a severe one for an elderly person, and a simpler osteotomy vives a similat 
mechanical result. It was considered that abduction of exactly sixty degrees was not necessary 
for every case, but that the degree of abduction should vary with the measurement of the 
fracture-shaft angle. The ideal osteotomy should have the following virtues. 1) It should be 
easily and rapidly performed through the incision used for nailing. 2) It should be stable and 
not require fixation in plaster. 3) It should give an adequate and accurate degree of abduction 
of the lower fragment. 4) It should not prejudice any turther reconstruction such as cup 
arthroplasty or the fitting of a plastic head to the femur in the event of aseptic neerosis 
\ plated intertrochanteric or subtrochanteric osteotomy is the casiest to perform through 
the incision used for nailing: and, to obtain abduction of the head and stability, a wedge 
osteotomy with the base laterally should be ideal, for by simply abducting the leg the bone 
surfaces are brought together. To estimate the length of the base of the wedge needed to 
obtain the desired degree of abduction, the transverse diameter of the femur at the level of 
the proposed osteotomy is measured, and then by a simple calculation the amount of bone 
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20 degrees 30 degrees 40 degrees 50 degrees 60 degrees 
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to be removed is obtained. In practice only three approximations need be remembered 
lor abduction of thirty, forty, or fifty degrees, the wedge has a bas equal to half, three 
quarters, or just less than the full diameter of the bone (Table I). 


Technique — The fracture is reduced by the usual technique and the affected lee is fixed in 


al 


few degrees of medial rotation with light traction. A slightly valgus position of the head is 


aimed at. It is a mistake to attempt to judge the plane of the fracture without some medial 


rotation of the lower fragment. because the fracture surface is ine lined forwards, a fact that 


has been stressed by Per Linton and others Radiographs are taken to confirm reduction, 
and to obtain a measure of the fracture-shaft angle. /nsertion of the nail Vhe usual lateral 


approach to the uppel end of the femur is used. If osteotomy has been decided Upon thie 


trifin-nail part of the two-piece nail-plate is driven in over a guide wire mserted just below 
the trochanteric tubercle, and directed just below and behind the middle of the head (Fie. | 
The fracture surfaces are Impacted The osteotomy Phe wedge osteotomy is done by a hand 
saw to ensure well fitting surfaces. A saw 

cut sloping downwards and medially is Ps 
made as high as possible below the nail in,” 


and almost through the shaft. Fhe length 


of the base of the wedve is marked out 


and a further cut is made with the saw to 


form a wedve with the apex medially and 


just above the lesser hanter (Fig 


The lower cut is made right through the 


bone, and the uppercut is then ompleted 


allowing removal of the wedge of bone 


The gap is closed by abduction of the 
limb (Fig. 2). Fitting the plate The 
plate is fitted to the head of the nail and 
secured to the lateral side of the femora] 


2 
shaft by serews. One-piece blade-plates Fechmique. Figure 1—The nail has been inserted at 
thre OSItION oO s indicated lwure 2 
were not used because the plate prevents Une 
vedge has been removed. the gap closed | tba 
easy performance of the osteotomy of the shaft, and the osteoton fixed dy 
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Post-operative treatment —Skin tras tion is apphed for four to six weeks, during which tive 
and hip are encouraged 


two months, partial weight bearing j 


movements of the kne« Ihe patient is allowed up on crutches at 


s allowed after three months. and full we iwht bearing 


when there are radiological signs of union both ot the fracture and of thy 


osteotomy, usually 
it four months 


RESULTS 
[his series consists of ten case The first two patients were operated upon by Dickson's 
method tor non-union. The next eight were consecutive patients with fresh fracture 
angle, operated upon personally in 1948 and 1949. The results 
Mustrative radiographs ar 


>of low 


are shown in Table I], and 
produced in Figures 3 and 4. One death oceurred from pulmonary 
embolism on the fourth day In one case union appeared unsound Phe poor result was 


attributed to technical errors. for the reduction and placing of the nail were imperfect, the 


Fic. 3 Fic. 4 
Case 7-— Radios raphs nine months atter operation for recent fracture 


head turned into varus, and the nail cut out. In the remaining eight patients bony union 
occurred at both fracture and osteotomy sites with good function and no measurabk 


alteration 
in the length of the limb 


The fracture-shaft angle after osteotomy varied according to the 
size of the wedge removed: in the eight satisfactory cases the ang] 
or more. 


e Was increased to 55 degrees 
The results were vratifying and showed considerable Improvement 


OVeOT those 
previously obtained. 


his investigation has not included a study of the 


incidence of avascular necrosis of the 
femoral head 


, but it will be seen from radiographs that if necrosis should occur the 


anatomy 
is such that further reconstructive surgery 


can be carried out 


SUMMARY 


Ten cases are reported of subcapital fractures of the femoral neck with low 
angles treated by wedge osteotomy, and fixation by nail plate. 


1. fracture-shatt 
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Result Kemarks 


Fracture ununited 
l 27 70 $4 Bony union four months after 


primary nailin 


racture ununited 
2 5 55 Bony umion five months 


primary nailin 


Bony union 
Poor 


Died 


Bony union 


Fresh frac ture 


Bony union 


Bony union 


Bony union 


2. A simple method of osteotomy to increase the fracture-shaft angle is described 

$3. Ineight fresh fractures bony union was obtained when nailine was followed by immediate 
osteotomy 

$. The alteration of the bony anatomy does not prejudice further reconstructive surgery 


should it become necessary 


REFERENCES 


Dickson, J. A. (1947 Phe High Geometric Osteotomy, with Rotation and Bone Gratt. for t nunited 
Fractures of the Neck ot the Femur. Journal of Bone and Joint Surgery, 29, 1005 

EyRE-Brook, A. L., and Pripie, K. H. (1941 Intracapsular Fractures of the Neck of the Femur. Final 
Kesults of 75 Consecutive Cases treated by the Closed Method of Pinnin British Journal of Surgery 


WING, TP. (1989): The Closed Operation for Intracapsular Fractures of the Neck of the Femur. Final Re ult 
In Recent and Old Cases. British Journal of Surgery, 26, 721 

KING, J 1950 \ Critical Consideration of Primary Subtrochanteric Osteotomy and Internal hixation 
for Kecent Intracapsular Fractures of the Femoral Neck. Australian and New Ze and Journal of Surgery 


19, 177 


Linton, BP. (1944): On the Ditterent Pypes of Intracapsular Fractures of the Femoral Neck \ Surgical 
Investigation of the Origin, Treatment, Prognosis and Complications in 365) cases Veta Chirurgica 
Scandinavica, 90, Supp 86, 1-122 

PAUWELS, Friedrich 1935 Der Schenkelhalsbruch ein) mechanisches Problem Grundlagen de 
Heilungsvorganges, Prognose und Kausale The rape Zeitschrift: fir Orthopadische Chirurgie, 63, 


Beilageheft. Stuttgart: Ferdinand Enke 


THE TREATMENT BCL OF THE NECK OF THE FEMUR 1] 
4 
SUBCAPITAL FRACTURES TREATED BY O51 rOMY A 
NAl ATE PINATION 
Initia Inerease 
Case fracture ift ifter i 
mbet angle Steotomy anele 
ree degrees degrees | 
| 
$ 15 65 
6 60) 30) 
$) 75 45 é 
25 73 $8 
wish to acknowledge with thanks the elp of Mr J. Rentrew White and Mr Fitzgerald. of Dunedin 
Hospital, N /ealanad 
| 
29, ) 
voL. 35 B, no. 2, May 1953 “a 


A SIGN OF SCIATIC NERVE ROOT PRESSURE 
K. H. CRAM, PHILADELPHIA, UNITED STATES OF AMERICA 


f the University « 


Although an extruded intervertebral disc has become recognised as the most common 

cause of sciatica, there are still pitfalls in the diagnosis. The concept that there might be a 
mechanical cause of sciatica as opposed to the inflammatory theory was first postulated in 
1911, when Goldthwait ascribed the onset of paraplegia during manipulation, in a patient 
with “ sacro-iliac subluxation,” to a displaced intervertebral disc. Middleton and Teacher 
(1911) recognised an extrusion of a nucleus pulposus as being the cause of paraplegia at 
necropsy on a patient who had been merely lifting a heavy steel plate. They tried to reproduce 
extrusion of the nucleus on cadavers by exerting compression on a flexed spine. But it was 
not until 1934 that Mixter and Barr put the concept of sciatica on a firm mechanical basis 
by their demonstration that an extruded intervertebral dise is the common cause. 
Anatomical attachments of the lumbar and sacral nerves—O'Connell (1943) has emphasised that 
compression of the lumbar nerve roots between the protruded disc and the ligamentum flavum 
is uncommon because the nerve roots act as guy-ropes holding the dura forwards, so that 
there is a wide space posteriorly in the lumbar vertebral canal. The nerve is tethered proximally 
through the continuity of the dura mater with the fibrous tissue in the nerve root; by virtue 
of this attachment the nerve shifts cephalad when the sub-arachnoid space is distended by 
jugular compression and when the attachment of the dura mater to the foramen magnum is 
moved during flexion of the neck. Distally, the nerve fibres are attached to muscle and skin. 
Thus a sciatic nerve root is fixed at each end (Mig. 5), and though it is free to glide between 
its attachments it has no freedom of movement forwards. 
The effect of straight leg raising —When straight leg raising reproduces sciatic pain the sign is 
regarded as evidence of root pressure produced by a protruded disc. The exact mechanical 
basis of the test has been the subject of controversy. This problem has been investigated by 
the author in experiments on a cadaver which are described in a later paragraph 


THE POSTERIOR TIBIAL NERVE SIGN 
In 146, at an operation for suture of a sciatic nerve undertaken by Dr James E. Bateman, 
it was observed that pressure upon the posterior tibial nerve where it bridged the popliteal 
space increased the strain on the suture line. It was suggested that this observation might 


form the basis of a useful clinical test in the investigation of patients with sciatica. The test 


is performed as follows: straight leg raising (that is, passive flexion of the hip with the knee 


fully extended) is carried out first on the affected side and then on the sound side (Fig. 1). 
When the limb has been raised to the point when pain is produced, the knee is flexed about 
20 degrees and the limb is then raised further, to a point just short of that which again causes 
pain (Pig. 2). Firm pressure applied to the middle of the popliteal space, over the posterior 
tibial nerve, causes sharp pain in the lower lumbar region or in the affected buttock. In the 
sound limb the test either causes no pain at all or causes pain in the lumbar region or in the 
Opposite buttock. The sheht local tenderness of a normal posterior tibial nerve is over- 
shadowed by the gluteal pain when the sign is positive. 


AN EXPERIMENTAL STUDY 
fo demonstrate the mechanical basis of the straight leg raising test and the posterior 


tibial nerve test experiments were made on a fresh cadaver. The psoas major muscle was 
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removed and the fourth ind fifth lumbar nerve roots were exposed The intervertebral 


foramen was enlarged and the fourth lumbar root was displaced slightly by a rubber bulb 


inserted anteriorly in the usual position of an extruded dise. The bulb was attached through 


water-filled tubing with a tambour. Changes of pressure within the bulb were recorded on a 


smoked drum through a lever activated by the t imbour (Fig. 3). Changes in the tension of 


the roots were noted during straight leg rusing and during the posterior tibial nerve test 


(hip. 4 Straight leg raising increased the tension (A in trac ing), which was immediately 


lowered by flexing the knee about 20 degrees (PB in tras ing). Pressure on the posterior tibial 


herve increased the tension almost as much 


as the initial straight leg raising (C in tracing 


represents repeated application of pressure Ihe mechanical basis of the tests. as deduced 


from thie experiments, is lustrated in Figures 5 and 6 


x 


hia 


Mechanical basis of the posterior tibial nerve test Phe attachment of the 


clatic nerve distally to the skin and muscles and 


sheath is indicated 
hie popliteal | 


ervening part is free to slic 


Phe sciatic nerve has an angular course from the intet 


vertebral dise forwards to the anterior surface of lateral 

mass of the sacrum and then back to the posterior surface 

the acetabulum This explains Why small dise extrusions 
may produce marked pressure ettects 


DISCUSSION 


Mixter and Barr (1934), Bradford and Spurling (1941), Charnley (1951) and others have 


emphasised that the straight leg raising test is the most informative clinical sign in the 


diagnosis of extruded intervertebral dises and In assessing progress ifter non-operative 


treatment. The posterior tibial nerve sign has been found to be a useful refinement of the 


usual test. It has been employed to distinguish between pain referred down the leg from a 


fibrositic nodule (a rare but definite entity) and true sciatic pain from nerve root pressure, 


Patterns of referred pain for each sclerotome were observed consistently by Kellgren (1948) 


when he injected the interspimous spaces with hypertonic saline. ‘I hese pain patterns of the lower 


lumbar spaces simulate the patterns of pain from nerve root pressure very closely. Lewis 
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(1942) believed that referred pain from the deep structures was due to localisation to the sk 


by the cerebrum of all impulses trom the particular nerve fibre 


[his con ept of referred pain 


suggests how a lesion of the « onnective tissue, muscle, or even of bone. may produce pain of 


the same distribution as that from nerve root pressure, The posterior tibial nerve sign he Ips 


to eliminate the false positive straight leg raising test that may 


| sometimes be observed in 
cases of referred pain unassociated with nerve root pressure 


related to the nerve root. thi posterior tibial nerve sign is negative. The test may be POSItive 


however when there is pressure upon the nerve in the spine or pelvis, whatever th 
the pressure 


Unless the lesion is directly 


-cause of 


It may be argued that dorsiflexion of the ankle at the limit of straight | 


1] 
raising Wil 
produce the same effect as 


postenor tibial nerve compression. But a brisk movement of the 
ankle is usually ae ompanied by movement of the hip or of the back which « 


an be nusleading 
Phe posterior tibial nerve 


‘ign offers a convenient method of moving only the sciatic nerve 


SUMMARY 


Experiments have shown that the tension of the sciatic nerve roots is increased when 
the posterior tibial nerve is pressed upon in the popliteal space 


\ refinement of the straieht 
leg raising test, based on this obsery thion 


is described 


onto under the stimulation and guidance of Dr Ro LL Ha 
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UNCOMMON COMPLICATION OF SLIPPING OF THE UPPER FEMORAL 
EPIPHYSIS 


I. WHEELDON, LONDON, ENGLAND 


Hospital, London 


From the Department of Orthopaedu 


Although for some time it has been recognised that imperfect results after the reduction 


of a shpped upper femoral epiphysis may arise from the formation of new bone on the under 


surface of the neck of the femur, it is thought worth while to record a clear example of the 


condition where such new bone was removed at operation. It is believed to be the only 


published record of direct operative attack upon this « omplic ation of adolescent coxa vara. 
\ schoolboy of average build, aged fifteen years, began to complain of weakness and 


stiffness in the left hip joint, and radiographic examination one month later revealed early 
later the boy stumbled when walking, and 


slipping of the femoral head Three davs 
After one week of balanced 


displacement of the epiphysis was greatly increased (lig. 1). 
traction of 26 Ib. on the affected limb the downward but not the backward displacement 
was reduced; under general anaesthesia reduction was completed by gentle manipulation 

head shghtly 


with traction and medial rotation. A trifin nail was then inserted to fix the 


Before operation After nailing 


tbove and behind the normal position (Fig. 2). The patient was kept in bed for six weeks 
lor SIX 


and thereafter he walked with crutches, without weight bearing on the attected sid 


months. Full weight bearing was then permitted. Nine months after the operation, the 


epiphysial line having closed, the nail was removed. After that, there was persistent abduction 
deformity, accompanied after two years by sharp attacks of lumbago which so added to the 
discomfort resulting from altered gait and posture that further intervention became imperative. 


When the boy was standing there was obvious abduction of the left hip joint 


Examination 
Phis abduction was slightly more than 


with tilting of the pelvis and compensatory scoliosis. 
5 degrees in extension and it disappeared with flexion. There were also a 10 degrees tixed 
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flexion deformity and complete loss of medial rotation. A bony prominence was visible in 
radiographs at the lower end of the upper femoral epiphysial line, apparently impinging 
upon the acetabulum, and this was thought to be the cause of the deformity and limitation 
of movement (Fig. 3). 

Operation The hip joint was exposed by an anterior approach with division of the straight 
head of rectus femoris. The capsule was incised longitudinally to expose the bony boss 
Which had been brought into the bottom of the wound by abduction and lateral rotation of 
the femur. It was situated at the lowest part of the neck, immediately distal to the margin 
of the articular cartilage; smoothly covered with periosteum, it had the appearance of a 


Figure 3 Pwo and a halt vears after nailing, Note the infero-medial bo 


projection Figure 4— Drawing of the bony projection with (inset) a 


photograph of the bone excised 


simple exostosis. It was removed in one piece (hig. 4). One month later, adduction movement 
had increased to 20 degrees and medial rotation to BO degrees; all other movements were 
full. Five months later there was only slight limitation of medial rotation. Kecently, three 
Vears atter the Operation, the boy has been accepted for military service in the highest 
medical category 
DISCUSSION 

It is suggested that the new bone formation on the inferior aspect of the femoral neck 
in this ease was due to organisation of callus formed in the angle between the head and neck 
of the femur in the stage of chronic slipping, the mass being left behind on the prominence 
of the neck when the head was reduced upwards. Howorth (1949) noted that this callus is 
formed rapidly; and both Key (1948) and Ferguson and Howorth (L931) advised its removal 
In Open reduction of thy displaced epiphysis. Several other workers have. de scribed the 
formation of callus (Key 1926, Wardle 1933, MeMurray 1988, Green 1945. Kleinbere 1046 
but have not found it to cause svmptoms: but MacAusland (1935) mentioned one ease in 
which “a small projection of bone restricts motion, making it Impossible for the patient to 
cross his legs 

Whitman (1909) and Heyman (1949) both described removal of bone from the upper 
anterior part of the neck by which to increase the range of movement after slipping had 
ceased, but their cases all had great displacement and the bone removed was part of the 
normal neck abnormally displaced. The bony boss in the case now reported was perhaps 
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A RECONSIDERATION OF CUP ARTHROPLASTY OF THE HIP 


With a Precise Method of Concentric Arthroplasty 
J. CRAWFORD ADAMS, LONDON, ENGLAND 


Phe contribution made to hip surgery by Smith-Petersen’s (1939) introduction ot 
arthroplasty is universally acknowledged. A successful arthroplasty, with abolition of pai 
ind preservation of useful movement, is gratifving to the surgeon and a merciful relief to the 


patient. Yet the more results one sees, the more does it become clear that in a disconcerting 
proportion of cases the patient continues to have pain in the hip or thigh after the conventio 
cup arthroplasty. Because of this and other disadvantages such as the long period. of 


post-operative rehabilitation that is necessary many surgeons have abandoned cup arthro 


plasty in favour of replacement arthroplasty (Judet and Judet 1950) which has given promising 


short-term results and which demands a relatively short period of rehabilitation 


Fic. 1 
Film cuts to ow the excellent function that follows a successful cup arthroplasty. The patie 
at fifty-three, has no ditheulty in clearing the horse With a running jump, bringing his teet 
forwards either within or outside the hand-grips His | 


Ip does not limit the distance that he cat 
any disabilitv. Cana result such as this be | 


maintained after prosthetic replacement arthroplast, 


walk or run. He is no longer conscious of 


Nevertheless most surgeons will agree that a successful cup arthroplasty Is as vood as 
and probably better than, prosthetic replacement of the femoral head; for the function of 
the hip may be so nearly normal that the patient is no longer conscious of any disability 
(Fig. 1). Moreover, once a good result has been secured from cup arthroplasty there is every 


prospect that it will continue to be good for an indefinite period; in faet the function of the 
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new joint will usually improve as the years go by. There is movement at both sides of the cup 


and each movable surface is protected by a smooth lining which ultimately takes on the 
characteristics of articular cartilage (Smith-Petersen 1948). There is nothing to go wrong; 
nothing to loosen. On the other hand there is, so far, no indication what will be the 
long-term results of prosthetic replacement arthroplasty. It may indeed be that the early 
satisfactory results will be maintained indefinitely. But it may happen that in some cases the 
prosthesis will loosen on the femur and that further symptoms will eventually arise, whether 
it be after five, ten or even twenty years. A further disadvantage of replacement arthroplasty 
is that, if it turns out to be unsuccessful, alternative measures, such as arthrodesis, are 
rendered difficult by loss of the femoral head 

For these reasons we should not abandon cup arthroplasty. On the contrary, we should 
consider afresh the causes of persistent pain after unsuccessful cup arthroplasty, and strive 
to eliminate them. If, as the writer believes, the operation can be made more reliable, it 
should continue to tind a useful place alongside the newer method of prosthetic replacement 
arthroplasty. In particular, cup arthroplasty would be indicated in relatively young and 
active patients (provided the local anatomical conditions were favourable) whereas prostheti 


replacement would find its main application in the aged or decrepit 


CAUSES OF PAIN AFTER CONVENTIONAL CUP ARTHROPLASTY 

experience suggests that pain persisting after the conventional operation is not directly 
correlated with any known variation in the extent of the operation or with the omission of 
any detail of technique. For instance, the assertion that relief of pain is dependent upon 
thorough excision of the joint capsule cannot be substantiated: in most of the writer’s cases 
the capsule has been preserved and yet pain has been relieved. It seems more likely that pain 
after operation results from some unpredictable imperfection in the mechantes of the new 
joint. That the joint is indeed crude and potentially ill-fitting is clear from the fact that no 
rehable criteria for selecting the best size of cup have ever been given The fitting of the 
cup has always been largely a matter of guesswork and therefore a possible source of error 
Mechanical imperfections of the conventional cup arthroplasty [he usual type of 
arthroplasty, with cups of the accepted Smith-Petersen pattern, is mechanically inetticient in 
several respects 
Ievcesstve clearance between the moving parts When the joint surfaces have been adequately 
shaped and smoothed the femoral head is usually much smaller than the acetabulum, and 
the disparity is not fully compensated by interposition of the thin walls of the cup (Fig. 2 
Pherefore either the head fits loosely in the cup or the cup fits loosely in the acetabulum 
\ loose fit gives the following disadvantages. 1) There is a tendency to instability with risk 
of dislocation. 2) The centre of the femoral head may not remain in a constant position 
within the acetabular cavity in all positions of the joint (Fig. 3). In other words movement 
may be eccentric, not concentric. 3) The pressure of weight-bearing is not distributed over a 
wide area of the joint surfaces as ina normal hip, but is concentrated upon the small area of 
contact (Figs. 2 and 3) 
Displacement of the axts of movement The natural attrition of the articular cartilage and the 
operative trimming and shaping of the joint surfaces combine to produce a loss of depth, 
which is restored only partly by the interposition of the thin-walled cup. Consequently the 
head of the femur is displaced upwards and the abductor muscles are shortened (Fig. 2) 
The shape of the cup —Vhe straight sides and everted rim of the cup hinder its free concentri 
movement in the acetabulum; rotation about its central axis is the only movement that can 
occur concentrically 
Observations at re-exploration for pain after cup arthroplasty — [hiree unfavourable 
features have been observed The commonest is eccentric movement: when the joint is 
moved through its full range the axis of movement of the femoral head does not remain 
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reration to Sometimes, at a certam pomt im the moveme 


id will suddenly Wp into another part of thre cup This observation bears 


{ 


ted from mechanical considerations. The second unfavourable featur 


Xposure of bone, usually on the femoral head at the point of wet 


xposed bone, hard and yellow. contrasts strikingly with the smooth 


overs the rest articular surface and which, in cases ef painles 


n observed to cover the whole articular surface (Gibson and Williat 


Phe third feature, seen especially when the head and neck. of 
short, is abutment of the rim of the cup against the soft-tissue coverings thr 


cChanterie region 


Interpretation of the findings | beccentric movement due to ill-fitting joint surfaces must 
predispose to recurrent strains of the capsular ligaments (whether natural or regenerated 
Phe action of such a joint may be likened in principl to that of a cam, a device used 
widely in engmeering When powerful tension is required. Though eccentric movement i 
probably the predominant cause of strain, inefficleney of the abductors, from upward 
displacement of the femur, may be a contributory factor bee tuse it throws the stress of checking 
adduction upon the capsular ligaments. Reeurrent strains of the capsule cause sharp local 
pain on movement. In addition, the mechanical irritation sets up an inflammatory reaction 
with local congestion of the tissues and consequent aching which may persist even at rest 
The cause and the significance of local areas of exposed bone at the articular surfaces 
are debatable When there is marked inequality between the moving parts (femur, cup 
acetabulum) the pressure of weight-bearing is concentrated in a very small area (Fig. 2 
and it is reasonable to suppose that excessive local pressure may prevent the development 
of astable protective membrane upon the bone. When a deficiency in the protective membrane 


s associated with pain the strong possibility that the two are correlated must be accepted 
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The significance of impingement of the rim of the cup at the base of the femoral neck is 


ilso uncertain 


mentioned 
Conclusion 


It is probably less important 


a cause of pain than the other factors 


Ss [tis believed that pain after the standard cup arthroplasty arises from three 


causes, in the following order of importance 


Recurrent strains of the capsular ligaments 


permitted by eccentric movement of the femoral head in the acetabulum and aggravated by 


inethciency 


of the joint, 


of the 


abductor muscles 


favoured by disparity 


concentration of pressure in a small area 


of the 


A PRECISE 


femoral neck, when the 


Local exposure of bone in the weight-bearing area 


SIZC 


between the moving parts and consequent 


3) Impingement of the rim of the cup at the base 


head and neck Are 


short 


METHOD OF CONCENTRIC ARTHROPLASTY 


Beheving that pain after cup arthroplasty often arises from the mechanical imperfections 


deseribed, the writer has developed during the last three years a moditied technique which 
the 


aims 1) to ¢ 


nsure concentri 


movement 


ot 


femoral head within the acetabular cavity 


2) to allow only a small but a uniform clearance between the moving parts; and 3) to 
retain the axial point of the femoral head as near to its normal position as possibl The 


principal modifications are in the design of the cup and in the careful shaping of the joint 


surfaces to exact dimensions (Fig 


Fig. 3) 


The cup forms approximately two-thirds of a sphere: 


Its walls are a quarter of an inch thick 


sufficient to compensate for loss of bone 


and cartilage and thereby to minimise upward displacement of the femoral head. The inside 


of the cup is machined to a spherical contour 


there is a clearance between their surfaces of 


one-sixteenth of an inch all round 


When the femoral head is within the cup 


this Is 


sufficient to allow the formation of a smooth surface membrane, but not enough to impair 


stability 


A similar clearance is allowed between the cup and the acetabulum. Only one 


size of cup has been used, but a second size is available for very small hips. Since the new 


ale drawin 
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joint is made to exact measurements 
difficulty in selecting the correct: size of 
cup is eliminated. The cups used so fat 
have been of acrylic resin, but cups of 
inert metal have recently been 
introduced 

Anatomical requirements — [hic head 
and neck of the femur should be of good 
length. The bony structure of the femoral 
head and of the acetabular region of the 
thum should be sound, and the joint must 
be free from active infection Unless 
these conditions are satistied some other 
procedure would usually be preferred. to 
cup arthroplasty 
Technique of operation [hie operation 
follows the general lines of the Smith 
Petersen procedure Phe incision wil 
depend upon individual preterence: th 
writer prefers a postero-lateral approach 
which gives more direct access to the 
acetabulum than do the anterior 
incisions. After dislocation of the lip 
the diameter of the femoral head is 


measured with a caliper: if it is greater 
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d cup shown entire and sectioned 


than 12 inches the larger size of cup is the one to use. This will almost always l¢ 
the case, except in diminutive women (arthroplasty has not been undertaken in children 

Phe acetabulum is enlarged concentrically by suitable gouges, all diseased sclerotic 
bone being removed It is important that removing bone the cavity be kept 
spherical. Enlargement proceeds until the brace-operated ball reamer (2 j{, Inches in diameter 
at equator, or TZ inches if the smaller cup is to be used) will just fit’ into the cavity 

Phe reamer is used only for the tinal smoothing, not to form the cavity. This point should 
be emphasised. The reamer removes very little bone, and if it is used before the cavity has 
been made large enough it will not cut its way to the full depth of the acetabulum, even though 
considerable time and ettort be expended. In that event the cavity will not be spherical 
but will be shaped as shown in section in Figure 6, and in consequence the cup will not tit 
deeply enough. When the acetabulum has been fashioned the femoral head is shaped with a 
chisel and finally smoothed with a reamer to a spherical contour, the diameter being bf) inche 

1! inches if the smaller cup is used). The neck is shaped to a 

diameter a little smaller than that of the head (Fig. 4). Care 

must be taken to ensure that the head is not cut too small: the 

narrowed mouth of the cup should push over the head only with 

considerable foree (once in position, however, the cup will rotate 

freely on the head). When the dislocation has been reduced the 

jot is remarkably stable and movements are concentric. When 

this has been confirmed the capsule is repaired and the wound 

closed Phe origins of the adductor muscles are divided subcutan 

eously as a routine, either before or at the end of the Operation 

Post-operative treatment [he jomt is stable that 

dislocation is not to be feared and the details of the early 

post-operative treatment are relatively unimportant 

writer prefers to rest the jomt mi a comfortable position such 

as that afforded by Russell traction, encouraging static muscle 


contractions but deferring joint movements until two or three 


weeks after the operation, when the soft tissues may be presumed bia 


to be healed Phereafter, active and assisted hip movements reault of attemptn 
ream the acetabula 
ire encouraged, with particular attention to the redevelopment before it has been « 
sufficiently by gou 
moothin reamet 
six or seven weeks, according to progress way very little bone 


Comment It must be emphasised that meticulous care is premature! 


of the extensor and abductor muscles. Walking is begun after 


necessary in shaping the acetabulum and the femoral head to the 
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correct. size and shay Whole object of the method is defeated the Operatio 


performed hastily without res to the details of technique 


CLINICAL ASSESSMENT 
So far this moditied technique of arthroplasty has been carried out in only twenty 


and It therefore lo to assess” the results aceuratel 


with contidence however, that patients have done better after this Operation than did 
the writer’s patients after the conventional arthroplasty Rehabilitation after operation 


proceeds more rapidly than after the conventional cup arthroplasty, probably because of the 


greater stability of the new joint, by virtue of which the patient may often regain the powe 


of straight leg raising within three weeks of operation and may walk with fair contidence 


seven 
= 
4 
lta 12 
Case IS) Woman aged t tv-nine Old congenital dislocation of hip treated in earl é 
Hdhood. Pain had become disablin Fivure 11 Before arthroplasty. Figure Nine 
monthsalterconcent ipart yplast Note the concentric outlines of the surface 
vor, 35 B, No. 2, vay 


oz sdu 


yous 


Syoom 
seus 
ul 
Aq poddy 


pyo 
pur 


» 


AQ 


IN 
lo 


soda 


ADAMS 
| = & =& = 
| 
i - » 
= - ~ 
| “a 
| 
| = 
a | 
— 
THE JOURNAL OF BONE AND JOINT SURGERY 
‘ 


THE HIP 


Oo} 


uorun 
punog 
F 4 
JO YIIU PIN 


“7 


UP 


RECONSIDERATION 


\ 


pue 


> peoH 


mnomd 


tig, 
OG 


2O7 
— 
= = = = : = = : : 
: > 
= ~ Te > Te = 
ome 
ene ‘ ~ = ~ = ~ = ~ = ~ ~ + 

VOL. 35 B, No. 2, may 1953 ee 


POS 


ilter 


of the 


ADAMS 
SIX or seven weeks 
twenty 
Are 


shown 1 
In One 


In no case has dislocation or subluxation oceurr LL hy 
four cases in which the reconstruction was completed more than s 
lable | i 


months 
ale Spite 


ind illustrative radiographs are reproduced in’ Figures 
case the reconstructed joint was ruined by 
ase technique excision of the | 
as a life 


he. 
Measure 
virtually 


Oo. The 


t deep wound infeetion which occurred 

id and neck of the femur was necessar 
With one exception the remaining patients are free from pain 
unsuccessful case was in a woman with old avascular 
fracture of the neck of the femur, which was erroneously thought to be united | 
head collapsed within the cup and displaceme nt occurred at the site of the 


necrosis 
would not now | 


« considered suitable for cup arthroplasty 


It seems 1 


DISCUSSION 
reasonable to 
oncentrically 


ugevest that 


t precisely constructed ball-and 
normal axis of hip movement 


thre 
ood results than 


socket 
is more likely to give co) 
t loosely fitted joint that may move eccentrically and thout 
aX Phis supposition is borne out 
arthroplasty deseribed her 


Vv the writer's present experience of the co 
evolution, and it is 


Keconstructive operations upon the hip are 
hot 


' 
¢ 


phrase 
ugvested that thy method ce scribed wall represent mor 
ntermediate stage in the evolution of ¢ uparthroplasty. It seems that it may bea 
on the older method, bu 


tno doubt there 
further modification in the 


design of thr cup, O1 


an imp 
will | 


« room for future development 
from other refinements of techni 

Main purpose in presenting this paper has been to stimulate further thought and + 

towards the perfection of the technique of cup arthroplasty, the 11 

Which appears to | 

ervice trom. the 


fundamental 
sounder than that of prosthe tic re placeme arthroplasty 
reconstructed jomt is demanded 


SUMMARY 


Phe unreliable results of the conventional « up arthroplasty are 
mperfections in the reconstructed 


young and patient 
ithroplasty 


active | offers 


If its rellability can be improved, there will remain a place for cup arthroy 
in relatively 


advantage prosthetr 
\ technique of concentru cup arthroplasty 1S desc ribed The new joint 
precision to exact dimensions ind lined with i cup designed to ensure 
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SYNOVECTOMY AND CURETTAGE IN THE TREATMENT OF 
TUBERCULOSIS OF JOINTS 


M. C. Witkinson, BLACK NOTLEY, ESSEX 


Girdlestone (1940) wrote that “ during his time in the wards of a London hospital, tir 
is a student and then as a house surgeon, Pott’s disease and hip disease had meant deformit: 
sf ptr compli itions and the slow miserable process of lardaceous disease In contrast to t! 
the work of Sir Robert Jones open-air hospitals Shropshire and Heswall seen 
miraculous [hie children with hips, spines and knees looked perfectly well.’ These Wo 
liustrate a principle which is as true to-day as when they were written, They paint a pictt 
of ld, unhappy, far-off things and battles long ago.” With the advantages that antibiot 
offer to the modern surgeon it is important that the old teaching should not be forgott 
Phe results deseribed in this paper would not have been possible except in an open-air counts 
hospital where constitutional treatment is earned out carefully 

The value of constitutional treatment alone, though great, was limited. — Prolon 
splintage was necessary which, in the child, stunted physical development ; miliary tubercul 
ind meningitis or septic complications might develop. Even after healing of the diseas: 
major operation might be required to stabilise the joint and function was lost. There wa 
substantial late mortality from associated tuberculous lesions. kor example, Harris a 
Coulthard (1942) followed up 296 patients treated for skeletal tuberculosis for periods vary 
from one to ten vears and found that eighty-five had died. Approximately half of these deat! 
were from miliary dissemination or sepsis, and most others from associated tubercul: 
lesions. The main problems theretore, before the introduction of antibiotics, were to redu 
the mortality trom SEpsIs mihlary tuberculosis and associated lesions, and to save 
function. The introduction of antibiotics might have been expected to reduce the meid 
of sepsis and niliary tuberculosis, and this, in faet, is what has happened at Black Noth 


inspite of the adoption of open operations into tuberculous joints which are to be deseril 


Phe etteet of antibiotics on associated lesions has vet to be assessed but its effect appear 


be less certain than on the other complheation Nevertheless the adoption ol Operation 
tuberculous tissues, by which a possible antigenic effect may be produced from the draina 
of tuberculous material into body tissues, may be of value in reducing the mortality arisn 
from associated lesions. Even before the introduction of antibiotics, results had been publish: 
of a series of patients with associated lesions who had been treated by Operations 
tuberculous tissues (Wilkinson 1946 These results were compared with those of a similar 
series of patie nts with associated lesions pon whom no operation had been performed int 
tuberculous tissue Phe late mortality in patients operated upon, with more severe disea 
which in those days made operation more justitable, was 7 percent. In the group of patient 
in Whom no operation was performed the late mortality was 16 per cent 

lhe main object of operations on tubers ulous bones or Joints is to heal the loeal lesion 
Lhe purpose of this paper is to deseribe how far such operations have been successful, wher 
combined with constitutional treatment and antibiotic therapy, in preserving joint functions 
and reducing the time required tor treatment. Prelimmary remarks on the pathology 
skeletal tuberculosis are necessary Phe tuberculous infection, bacilaemic in origin, fall- 
most heavily on parts of the jot where there are reticulo-endothehal cells capabl 
entrapping the bacilli these reticulo-endothehal cells are found at the ends of long bone 
and in synovial membrane (Fraser 1935, Mercer 1943, Boyd 1942. Soeur 19449 Ther 
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ilso free vascular communication between the synovial membrane, capsule and epiphyses 
Davies 1946). Thus, usually, there is concomitant infection of synovial membrane and the 
ends of the long bones — an observation emphasised by Allison and Ghormley (1931) and by 


BiG 


Kachograph of a child with tuberculosis of the lett h Strict constitutional treatment was enforced but 
it was not supplemented by streptomyecm or operation Subsequent radiographs (Figs. 2 and 3) show the 


progressive development of ischaemic necrosis in the femoral neck with destruction of the joint 


Fic, 2 


Same case as Figure 1, two months later Same case as Figure 1g months later 


Mortens (1948). At the periphery of the joint, where the synovial membrane is reflected 


from the cartilage, is the “ circulus vasculosus " of Hunter, of which the arteries are end 


arteries In the sense that they do not form anastomoses. Local endarteritis is one of the main 
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features of the pathology of tuberculosis. This may be seen clearly in microscopical sections 


of tissues from tuberculous joints Fo quote Boyd (1929): tuberculous obliterating 


endarteritis followed later by a periarteritis is a very constant feature * It follows, therefore 


that ischaemic necrosis is a common and early feature of the pathology of skeletal tuberculosis 


Once this has occurred antibiotic drugs can only reach the affected part with dithiculty unless 


the way Is opened by curettage of necrotic foci (Figs. | to 3) 


Not only may ischaemic necrosis oceur in bone but the synovial tissues and capsule 


become engorged and congested. The effect of streptomycin on the histology of synovial 


tissue is being studied and will be the subject of another paper: the macroscopic changes 


observed depend on how soon after the start of antibiotic therapy operations have been 


performed, In patients operated upon after periods up to ninety days the svnovial membrane 


was actively inflamed and microscopy showed tubercles: in those operated upon after ninety 


days the majority showed tuberculosis microscopically but the changes were more difficult 


to identify. In patients operated upon late there was thickening of the membrane, which was 


often adherent to the margins of the articular cartilage, but the inflammatory reaction was 


much less. In no case was normal synovial membrane found. Key (1925) showed that synovial 


membrane rapidly regenerates after removal: therefore partial synovectomy, accompanied 


by antibiotic treatment, affords an opportunity for fresh and healthy synovial tissue to be 


developed, along with fresh blood vessels which will bring the antibiotic into the diseased area 


Fhe results of partial synovectomy, partial capsulectomy and curettage of necrotic foe 


in bone appear to be satisfactory; after such operations the tuberculous process appears to 


be arrested and recaleification occurs; partial synovectomy and capsulectomy alone seem 


to be beneficial in those patients in whom no major necrotic areas are seen. The results of 


such operations on the hip, the spine and the knee will be considered briefly. A summary of 


each patient is appended at the end of the paper and a few illustrative examples are mentioned 


more fully in the text 


TUBERCULOSIS OF THE SPINE 


A follow-up of approximately four years of I8E patients who had been treated at Black 
Notley for tuberculosis of the spine showed that there was unstable ankylosis In 467 per cent 


of the children and 3405 per cent of the adults, and that this had oceurred oftenest when the 


disease was in the mid and lower thoracic regions (Wilkinson 1949). Unstable ankylosis is a 


fruitful source of deformity, reactivation of disease and paraplegia. Girdlestone (1940) found 


that paraplegia occurred in about 10 per cent of all patients suffering from spinal tuberculosis 


and Butler (1935) stated that the thoracic spine was the site affected in 157 out of 186 patients 


whose records he had examined The relatively poor prognosis for disease in the mid and 


lower thoracic spine may be due to the persistence of perispinal abscess or granuloma, Swett, 


Bennett and Street (1940) advocated evacuation of persistent paravertebral abscess as part 


of the treatment of tuberculosis of the spine; they reached this conclusion from a study 


of $50 patients with spinal tuberculosis and found that sound healing seldom oceurred in the 


presence of an abscess. This observation, they maintained, was true whether or not a posterior 


spinal fusion had been performed. Cleveland and Bosworth (1942) described the incidence 


and effeets of ischaemic necrosis in tuberculosis of the spine, and this has also been referred 


to by Capener (personal communication) 


Iwenty-three patients have been discharged after operation for spinal tuberculosis by 


means of evacuation of the abscess and curettage of granulomatous material, The operation 


entails costo-transversectomy of one, or preferably two, ribs and transverse processes: it is 


necessary to remove the transverse processes and rib heads cleanly to ensure a view of the 


lateral aspects of the vertebral bodies. Two chief groups of patients were selected for operation 


those whose disease had recurred after previous constitutional treatment, or for whom 


operation was performed to accelerate and improve the results of initial treatment; and those 
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with unstable ankylosis and developing deformity, in whom curettage of the lesion 
followed by the insertion of bone chips into the resulting defect 
Results. Reactivated disease Vight patients, readmitted after previous treatment 


hia. 6 Pic. 7 
Figure 4 Lateral view early in treatment. Figure 5 shows the condition eight months later 
peration. Note extensive destruction of and partial destruction of 9% and T.12. Figure 6 
ionths after operation: there has been no further destruction of vertebral bodies. Figure 7 Pwo 
even months after operation: there has been collapse with commencing bony ankylosis without furt 
vertebral destruction \ posterior graft has been inserted to augment stability 


operated upon, The average duration of treatment was 7°35 months. One. a patient treated 


when supplies ol streptomycin were Inadequate, required readmission again later for tout 


months. The remainder were satisfactory. Active disease in children — Five children were 


Was 
Were 
kia. 4 Fic. 5 
; 
d 
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duration of treatment was twenty-six months our have 
disease has relapsed. Active disease in adults Fight 
iverage duration of treatment was eleven and a half mx 


sound ankylosis some have bony ankylosis and none ha 


Iwo children have been treated by an attempt at producn 


fusion by m of bone chips inserted into the curetted area of a spon 


ich was quiescent but which was becoming deformed. One appears now to have 


kvlosis: the other developed further deformity 


CASE REPORTS 
Case 2) Girl aged tour Admitted with tuberculosis of the ninth to twelfth thoracn 
ith paravertebral abscess Despite tull constitutional treatment the disease progre 
months there was total destruction of the tenth and eleventh vertebral bodies 
truction of the ninth and twelfth Costo-transversectomy was undertaken and 


nsiderable was ased. Since only small quantities of streptomycin were 


months a radmuission, There is incomplete 
and Operation was rlormed twe 
er operation: no vertebral destruction ha 


recalcitication of the attected vertebrae 


Was given an operation cover of 200 milligrams daily for six weeks. After operation no furthe 
vertebral destruction occurred. She was discharged after twenty-one months’ treatment but 
readmitted a year later with a small abscess under the sear \ full course of streptomycin 
then given and a posterior spinal fusion was performed to augment stability (Figs. 4 to 7 
Case 3 gov aged six. Admitted with tuberculosis of the eleventh and twelfth thoracic vertebra 
bodies with paravertebral abscess: miliary tuberculosis of the lungs was also present After four 
months, m spite of a full course of streptomycin, the eleventh and twelfth thoracic bodies were 
almost comple tely destroyed and the adjacent vertebrae threatened Costo-transversectomy wa 
undertaken: pus was evacuated and the lesion curetted. No further vertebral destruction 
place and the remains of the affected vertebral bodies recalcitied After a period of convalescenc 
posterior spinal fusion was performed to augment stability (Figs. 8 and 9 
Case 7 Man aged twenty-eight Puberculosis of the thoracic vertebrae 5 1000 He was vive 
two-months course of streptomycin (one gramme daily Drainage of abscess and curettage 
lesion was then carned out. The patient was discharged fourteen months after admission 
progress has been uneventful (figs. 10 and 11 


perated Phe average uned 
sound ankylosis: in one. the ents 
were operated upon wiv this : 
\ll patients have guncd 
vertebrate 
ed: after 
ind partia 
pu 
Fic. 8 
Case 3. I ire S Condition twe destruct f 
and 12 and a threat to 1 
igure 9 Thirteen months aft occurred’ since 
operation and there 
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Condition soon atter admission with tuberculosis « 5 10 with perispinal abscess 


drainage of abscess was undertaken seven months after admission 


my ankvlosis of 
film, had 
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: hic. 10 Operative 
Cs 7 
ok 

11 
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nonths after operation ther so healed 
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Karly radiograph showing ischaemic necrosis in the left femoral neck 


hia. 14 
Incomplete destruction of the femoral head oc« 
streptomycin therapy thi \ vectomy and curettage of the ischaemic 


ne week late high ve no isafter ation. The child was walkin 


: 
e undertake 
and had returned | 
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Pwenty-three children and four adults have been treated by partial synovectomy with 


without curettage of necrotic foci. In the adults the cartilage of the femoral head was 


nd to have been destroyed by the disease, possibly because operation was performed too 


te. The children alone will therefore be considered. The survival of cartilage in tuberculosis 


the hip in children is often remarkable, and accords with Phemuster’s observation (1924 


it cartilage survives better in tuberculous than in pyogenic pus. Of the twenty three 


children operated upon, treatment was successful in nineteen, in that the disease rapidly 


ame qilescent after Operation and a good range of movement was restored: in two it was 


ompletely successful in that the disease became rapidly quiescent, but function was not 
tored; in two it failed in that the disease did not become rapidly quiescent 


not restored Phe average duration of treatment in the favourable cases has been ten 


mths, a duration which ean probably be reduced in the 
by patients discharged No patient discharged has suttered a 


light of the experience gained 


~plints have not been worn 
laps 
CASE REPORTS 
Case 28 Gurl ag wht. Admitted with 
ism and oedema. Kadiographs showed joint chang \\ 
en but dest 


eft hip which is tixed in tleni 


1 adduction: marked sp. ith an 


haemic necrosis in the femoral neck. Streptomycin (0-5 gramme daily) was gt 


the femoral head progressed. Partial synovectomy with curettage of the ischaemic 
k was performed four and a halt months after admission \fter operation the bone began t 
aleify and no further destruction occurred. The child was walking nine months after admussior 
1 was discharged with 90 degrees range of flexion of the hip. Microscopy confirmed tuberculost 


Case 25 Girlaged six. Active tuberculous synovitis on admiussio 
performed a month after admission: a cavity im the 


n, but 90 degrees flexion movement 


> present Partial synovectomy was 


etabular rool was not curetted. Microscopy of the synovial membrane confirmed tuberculosi 
wetion was discarded after tive weeks but resumed later tor another month owing to return 
cle spasm Streptomycin (0-25 gramme daily) was administered tor ninety days after 


MUSSION She was discharged after ten months’ treatment with a wide range of movemen 


he acetabular cavity was healed (Pigs. 16 to 18 

‘ase 45. Girl aged three. Admitted with gross spasm, oedema and abscess formation of the lett 
Intramuscular streptomycin (0°35 gramme daily) was started but the condition continued t: 

eteriorate. Partial synovectomy was performed one month after admission at a stage when tlie 

Phe capsule was found to be infiltrated with tuberculous granulation tissue and 

the cartilage was 


tient was very il 
uc }* rforated: there were three abscesses in relation to the outside of the « apsule 


tact Microscopy confirmed tuberculosis \fter operation both the child’s general conditior 


d local condition of the hip improved Pwelve months after operation the child is stall under 
110-degrees range of flexion movement without spasm, and radiographs show 


reatment: there isa 
being given for a shght degree of subluxatior 


hat the yomnt remains intact Treatment is now 
vhuch has « ompli ated the recovery 


‘ase 26.0 Girl aged one year ten months Admitted with active tuberculosis of the hip: only 
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«ot 
THE JOURNAL OF BONE AND JOINT SURGERY’ 


ECTOMY AND REATMENT OF TUBEI F JOINTS 


Hexion movement presen cadiographs showed erosion and excavation of the upper 


of the femoral necl atment by streptomycin had been given before admission. Mout 
s atter admission partial svnovectomy and curettage of the excavated area in the femora 
ck were carried out. Microscopy confirmed tuberculosis. She was discharged after eleve nomonth 
1 i full range of movement 
Case 37 ~Girl aged six \dmitted with active tuberculous disease of the right lip. Spasm ar 
oedema present with flexion and adduction ceformity Streptomycin (0-35 gramme daly 
\ small area of ischaemic necrosis was seen in the femoral head Despite treatment 


progressive destruction of the femoral head hive months atter admission partial 


Fic. 17 

p on admission. Partial synovectomy was performed 

ar atter operation, The patient had been discharged home 
mths before this radiograph Was taken 


destruction occurred 


ction Was not restored and the child wi 


been performed. Mi roscopy confirmed tubere 


PUBERCULOSIS OF THE KNEE 


tuberculosis of the knee destruction of cartilage usually occurs 


ietion of antibiotics recovery with useful movement was sometimy 


1948) found that, of sixty-two children treated for tuberculo 


+} 

hic. 16 
Case 25.) Figure 16- Condition of : 
emonthtater. Figure 17— One a 
walking four 
1% 
7 7 x 
Fic. 18 
Case 25 eof fexion ereht mont ifter operati 
vnovectomy was carried out, after which no further iM and recalcitication = 
proceeded. Nevertheless discharged after a 
even before the 
Mote): | of the knee, twent 
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Case 37 Early radiograph showing a small ischaemic area in the femoral head 


Fivure 20 P a half months Ik There has been progressive destruction of the 


femoral heac reptomycin therapy Partial synovectomy was carried out soon 


this radiograph was taken 


after displacemer 


21S Vi 
19 hic. 20 
21 Fic. 22 
: Case 370 Six months after operation, No further bone destruction has occurred but the joint » 
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seven had a useful range of movement ten years afterwards. In adult life recovery with a 
useful range of movement was rare. The introduction of antibiotics was therefore a signal 
for an attempt to obtain better functional results by means of a combination of antibiotic 
treatment and partial synovectomy. The « Xperience gained so far in the treatment of sixteen 
patients with proven tuberculosis of the knee by these methods has been ¢ ncouraging 

Results. Children (fourteen vears and under Seven patients were treated. Tubercle bacilli 
were recovered from the joint in six. Six have overcome the disease and retained a ust ful 


range of movement, the flexion range being almost full in three. One « hild, four years after 


operation on the knee, has had to be readmitted recently with a fresh lesion in. the spine, 


though there is 120 degrees range of flexion of the knee It should be noted that she was 
treated at a time when inadequate amounts of streptomycin were available. Another child 
failed to recover movement and has required readmission. Adolescents and adults Nine 
patients were treated. In seven, tubercle bacilli were recovered from the knee or the diagnosis 
was confirmed by microsee py ; two had multiple associated lesions: and one had a cold abscess 
before admission. Seven patients regained movement through 90 degrees or more: one has 
a range of approximately 50 degrees: and one, whose disease had advanced to the stage of 
considerable cartilage di struction, has had to have an excision of the joint surfaces; at 
reoperation no evidence of active disease was seen, but unstable and painful ankylosis was 
present 

CASE REPORTS 
Case 49~— Girl aved seven Admitted with active synovitis, swelling, spasm and 15 degrees fixed 
Hexion deformity \ course of intramuscular streptomycin (0-25 gramme daily) was given. and 
full constitutional treatment was begun. Four months after admission partial synovectomy was 
undertaken, The synovial membrane was swollen and red, and pannus was present on the margins 
of the articular cartilage, though clinically the jomt appeared much improved. Active tuberculosi: 
with early reparative changes was reported on microscopical examination Splints were discarded 
six weeks after operation and she was discharged walking after eight months’ treatment On 
re-examination she has almost a full range of movement 
Case 51 Girl aged eighteen. Admitted with synovitis of the left: knee of seven months duration 
Phere was a tuberculous focus in the apex of the left lung, and a tuberculous cold abscess of the 
chest wall. Tubercle bacilli were recovered from the knee by a guinea pig inoculation of joint fluid 
Intramuscular streptomycin (1-0 gramme daily) was started on admission and partial synovectomy 
was performed ten weeks later Phe synovial membrane was thickened and had become partly 
adherent to the articular margins of the medial condvle. Mic roscopically, the synovial membrane 
was thickened, hypertrophic, fibrous and vascular, but it showed no specific changes. Splints 
were discarded three weeks after the operation. She was discharged after six months’ treatment 
when all lesions were quiescent. The range of movement was 90 degrees: it has in reased slightly 
recently. She has since married and had a baby The knee remains quiescent 
Case 47 aged nineteen. Admitted with chronic synovitis of the knee and bilateral pulmonary 
tuberculosis, for which bilateral artificial pneumothoraces had been induced Her knee had 
previously been treate: a vear in plaster at a sanatorium, and two vears before her admission 
to Black Notles 1 had be given a Course of streptomycin and P.A.S. On admission there wa 
marked synovial thicker le range of flexion was 90 degrees. Streptomycin (1-0 gramme daily 
was given and on aft admission partial synovectomy was undertaken Phe synovial 
membrane wi thickened do oand= the yins of the articular cartilage were eroded 
Microscopicalh \ ‘numerous giant-cell s : She was allowed to walk seven week 
after ope nat med home four months lat \t that time there was still increased local] 
warmth over t kn and tlexion through 8 ‘ ‘S Was present On follow-up 


quit cent na here ~ ( I ny of movement 


PABULATED RESULTS IN ‘THE COMBINED SERIES 
Phe results in sixty-two patients treated for tuberculosis of the spine, hip or knee by 


synovectomy or by curettage of necrotic foci are shown in Table I. All patients were operated 
upon during the vears 1949-52. The designation “ successful result ’ Imples in the hip or the 
knee, restoration of good funetion with preservation of the Joint: and, in the spine, a ibl 


ankvlosis., without post operative verte bral destruc tion 


35 B, no. 2, may 1953 


ye 


Spine 


SUMMARY 
| experience in the treatment of tuberculous disease of the spine, hip and knee by combined 


constitutional, antibiotic and operative measures is described 
2. In patients with tuberculosis of the spine, especially in the thoracic region and when 
perispinal abseess formation is a prominent feature, the treatment helps to ensure stable 


ankylosis in the type of case in which it otherwise might not occur 


» 


3. In children with tuberculosis of the hip and in adults and children with tuberculosis of 


the knee it is usually possible to save the joint and to restore function provided the joint 


has not been destroyed before treatment is begun 


to expre my thanks to Mrs. J 
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APPENDIX 
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CALCIFYING ENCHONDROMA OF LONG BONES 


© time one comes acros 
it of dense calcium in the me 
ol adjacent }? bone surrounds the calenim 
Phere is no change in size « r the bone nor is there any periosteal reactior 
the appearance produced b 
In recent veal iu ber of such cal ited enchondromata have been identitied 
Roval Sussex County Hospital as ¢ plored Microscopic examination reve 
ind cartilage embedded im bloe The bone trabeculae were m general well pre 


Only small areas of cartilage appr ired normal: the rest showed degenerative change 


varying degree, and small areas of caleitieation No evidence of malignancy or inflammation 
was seen. A review of this and other similar cases was made to ascertain whether there were 


my special features that would enable the condition to be more readily recognised 


CASE REPORTS 
Case 1 \ woman ( ixty complamed of pain in tl lett knee of three month 
Phere was no history ot ur he walked with a shght limp. On examination ther 
tenderne and swelling he lower end of the femur. The range of knee movements wa 
Phere was no increased heat no etfusion. Radiographs showed a flocculent granulat 
in the lower end of the femur r | Phe deposit was more dense round the periphery than at 
the centre Operation The lower end of the femur was explored from the lateral aspect [he 
periosteum was normal ce of the lateral cortex was removed to expose a thick grumou 
mia rather like inspissated berculous pus intermingled with blood clot The histologica 
appearance of the specimen has already been described in the opening paragraph. Prog: I hit 
post-operative progre was uneventtul Within two months the patient was free om pan 


It was believed that relief was brought about by excision of the abnormal tissue 


Case 2— A woman aged filty-tive complained of intermiitent pain in the neck and mght shoulder 
for one year, The pain was not very severe but now tended to be more constant than ever betore 
Phere was no history of injury. O7 onination the predominant clinical sign was limited movement 
of the cervical spine Phere was no swelling in the region of the neck or shoulder and no wasting 
in the muscles of either upper extremity. Movements at the right shoulder joint were full and 
paint \ radiograph of the cervical spine showed a narrow disc space at C.6—7 and osteoarthrity 
hange Kadiographs of the right shoulder showed a calcitied mass in the upper part of the humeral 
haft (ig. 2 The cervical spine was treated with radiant heat and massage with complete 
disappearance of the pain and a return of normal mobility to the neck. It seems theretore that 


the mass in the humerus was in no way related to the signs and symptom 


Case 3— A man aged sixty-four fell on his right arm and sustained a tracture of the upper end of 
the humerus. Radiographs showed, in addition to the fracture, a caleitted mass in the upper part 
of the humeral shatt extending from the surgical neck downwards for three inches (Fig. 3 hi 
had presumably been present for some time but the patient could not remember having had any 
previous symptoms in the arm. There was nothing in the radiograph to suggest that the calcified 


trea had predisposed to the fracture; the fracture united satisfactorily 


Case 4 \ man aged sixty-three complained of constant, but not severe, pain in his leit knee tor 


three months. There was no history of injury and on examination there was a small ettusion in 


the knee and slight wi ft the quadricep Radiographs revealed a calcified mass in the lower 
} 
| 


end of the temut ig as treated by quadriceps exercises and the sympton ubsided 


comple tely 
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1. Caleitving enchondroma.  Localised vranular deposit in the femoral meta, 
Normal bone appearance clsewhere | ire 2 Case 2. Normal shoulder point but localised dense opa 4 
deposit (caleifving enchondroma) in the imeral metaphysis. Normal surrounding bot 
4 
id 
I Its | IG 4 
Figure Case 3 lent paque deposits (« enchondroma) in the uppermost 
the humeral shaft. Nort texture of surrounding bone. Commuinuted tracture at upper end 
shaft. Figure 4— Case 4. H \ inular deposit (caleifvir enchondroma) adiacent to t " 
metaphysi N ther bone change ee 
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Case 5 ian aged sixty-three slipped, twisting his left foot and knee. There was no history 
fo his ankle giving way and on examination there was no clinical evidence of fracture but there 
vas tenderne over the lateral ligament of the ankle. There was also slight tenderness over the 
medial hgament of the knee \ radiograph showed a calcified de posit, more dense at its centre 
than at the periphery, in the lower end of the femur (Fig. 5 The symptoms subsided without 


treatment 


DIFFERENTIAL DIAGNOSIS 


Phe condition must be distinguished from 1) endosteal sarcoma, 2) Brodie’s abscess, and 


3) benign chondroblastoma of bone 

In endosteal sarcoma (Fig. 6) the involved area of bone may be greater than that affected 
by calcified enchondroma, Areas of bone destruction as well as of calcification are present 
but the density of the calcification is less intense. Usually some point can be seen where 


the bone surface is broken through. Periosteal reaction and local soft-tissue swelling are seen 


Fic. 5 
Locahsed granular deposit in femoral metaphysis. Very similar to the calcifying 
enchondroma shown in Figure 1 


if the growth is in an advanced stage. If there is any doubt a biopsy should be performed 


to establish the diagnosis 

Brodie’s abscess (Fig. 7) The usual radiographic appearance is a sharply detined oval 
translucent area bounded by a thin sclerotic zone. Occasionally, however, it may be observed 
as a less well detined lesion and occupy a rather larger area, when the appearance might be 
confused with that of a calcifying enchondroma. Nevertheless in a Brodie’s abscess of this 
type (Fig. 7) some areas of translucency can usually be identified; these are never seen in a 
caleitied enchondroma Moreover there is usually some, although slight, increase in the 
width of the bone 

Benign chondroblastoma of bone (France 1952) This tumour, unlike an enchondroma, 


originates in the epiphysis though occasionally it may enter the metaphysis. It gives rise to 


a train of symptoms referable to the adjacent joint and there are muscle wasting, spasm and 


limitation of movement. Radiographically it is shown as an area of rarefaction throughout 
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CALCIFYING ENCHONDROMA OF LONG BONES 


as an all detimed 1 lass arising centrally but 
\nnudst the dense raretied areas due 
oO bone destruction 


\tyvpical Bri sCeS Mection of closely approximated well defined rarefied areas 


each bounded by a th m sclerosis. Slight enlargement of the bone in a postero-medial 


direction 
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vhich there are scattered areas of increased density. Bi psv shows characteristic 


ind cartilage cells \ caleifving enchondroma produces no significant signs o1 svmptoms 


ind, radiographically, no rarefied bon« Is seen 


DISCUSSION 


1 


Stabler (1942) described two cases of de generative enchondroma. Both were svn 


hut biopsy was done in one and the report (D\ DrW \\ Woods stated * Portions Of spongy 


brome Phe cosinophilous trabeculae ar normal lamellar bone, and between som of them 


there is normal fatty marrow. But re placing the fatty marrow in most of the bone th ar 


of solid haematoxophil tissue which are ireas of chondroma Thy li X of the 


chondroma is in places hyaline, but much of itis fibrillar, having undergone mu 
granular haematoxophil areas mn the chondroma are areas of 
cases except one the calcitied mass in the bons presented as a non-clinical entity | 
were all over fifty and gave no history of previous abnormality in the areas involved 

The first deseription of the radiogt phic appearances in calcified enchondroma was by 
Salinger (1928), who described five cases and stated Phe shadows appear in the | 
hollow bones. They are tinely mottled. irr gular, spongy, and in one case also an homogeneous 
shadow, and they are of such density that they stand out clearly in normal bones It is 
noteworthy that the bone does not show any signs of destruction Chalk content of the 
surrounding cancellous bone and cortex are norma] even the outline of the bone is unafte ted 

Phe condition was recogmised by Virchow (IS864) who at first termed them enostoti 
‘rowths and indeed later called the enostosis a calcified enchondroma Brailsford (1935 
wrote: “In the lower third of the medulla of thi shaft of the femur it is not unusual to ser 
collections of calcium. These are indications of he aled inflammatory foci. probably tuberculous 
in origin.” In our cases it was noted in every Instance that there was no interference with the 
architecture of the bone, nor was ther destruction of bone or new bone formation The 
argument against Brailsford’s supposition ts to be found in Stabler’s and our own pathological 
findings 

Since most of these appearances have been found by acc ident in patients past middl 
age Its reasonable to infer that they have been present for a long time. It is also reasonabl 
to suggest that in Case 1, in which there were symptoms referable to the site of the lesion in 


the lower end of the femur, the condition had not reached Its final quiescent state 


SUMMARY 


| hive cases of cal ified C1i¢ hondroma are dk SC ribed In all except one the condition Was 
svmptomless and was discovered accidentally 
2. The radiographic features are described and the diffe rential diagnosis is discussed 


3. It is emphasised that when the diagnosis is in doubt biopsy should be undertaken 


We are greatly indebted to Mr R Brooke for his interest and valuabk advice during this inves 
We should also like to thank Mr J. M. Turner for the radiographs of Case 1, and Dr 1. W. H aydi 
histological re port 
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LEONTIASIS OSSEA* 
A Critical Review, with Reports of Four Original Cases 


JOHN Eva ; RN, LANCASHIRE, ENGLAND 
his review is based upon 149 re ported cases of leontiasis ossea, together with four cases 
investigated and treated personally 
Phe term leontiasis was originally apphed to elephantiasis of the facial skin complicating 
Virchow (1864) described a patient with thie kening of the facial bones as well a 
skin and called it leontiasis ossea. It is now accepted that in true leontiasis ossea there 
Is no thickening of the skin, and Virchow’s original case was probably one of congenital 
vigantism of the face or of neuroftibromatosis. Other authors have used the term for diffust 
swellings in the jaws and for localised or diffuse swellings of the cranium, For the Purpose 
of this review leontiasis ossea is defined as generalised homogeneous swelling of thi 
facial bones arising usually in the first decade of lite Phe swe lling may spre ad to the lower 
jaw and cranium Phe clinical picture shows an insidious onset of facial deformity with 
or without proptosis, nasal obstruction and impairment of vision Pathologically and 
radiologically two main types may be recognised in one there is sclerosis of the bones 
associated mainly with infection; in the other there is an osteoly ti process which is mainh 
unconnected with infection 
CLASSIFICATION 
Many classifications have been suggested Virchow (1S64) thought that the condition 
arose simply as an inflammatory reaction in the periosteum — « reeping periostitis.”” Many 
classifications (Bassoe 1905, Buhl 1878, and others) have included destructive conditions 
such as acromegaly and gigantism as leontiasis. Others have associated it with Paget 
disease Boit (1912) suggested that it was an endosteal reaction and cited osteitis fibrosa as 


a prime cause. Knages (19234) differentiated two tvpes Virchow tvpe, or creeping 


periostitis, a sclerotic process usually caused by trauma or infection; and a diffuse osteitis 


of the medulla of the bones. Other classifications have been suggested by Reiss (1935) 
Kienbock (1940), and Windholz and Cutting (1945). The main objection to most of thes 
classifications is that they have included as examples of true leontiasis ossea conditions that 
an be clearly differentiated’ these have tended to overshadow. the importance of osteith 
tibrosa and of polyostotie fibrous dysplasia, the association of which with leontiasis ossea 

iphasised by Eden (1939), Falconer ef ald. (1942) and Etter and Hurst (1943). Recently 

1945) and Schlumberger (1946) have suggested the association of monostotic fibrou 


with leontiasis | have pre ferred lassify leontiasis OSSCQ aS follow 


PRUE LEONTIASIS OSSEA FALSE (OR SYMPTOMATIC) LEONTIASIS OSSEA 
Paget's disease 
Congenital gigantism 
Pituitary gigantism 
C ramlostenost 
Benign and mah 
and air sinuse 


Svphilitic osteopertostiti 


lige, 1951] 


Type 1. Vir 
Type 2. | 
Monost 
Polvost 
\lbright 
Multilocd 
Base thre t Doct 1 Medicine in the University of Cambrian 
pret t t 5 t tv} eCAMSE 1 ests more chirectl the pathol i | 
featu whi nt + 4 e of J e ? leontias 
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ave been studied, I have classified ninety-seven as examples ot 


leontiasis ossea Of these. forty-tive were of and ftittv-two of » Fort: 


were Classified as false (or symptomatic) leontiasis, and sixteen did not fall into either 


LOr\ 


Type 1 leontiasis. /njury and infection A history of trauma or infection is obtained 


a large proportion of the patients. Out of forty-five reported cases thirteen were assov 


LEONTIA 
149 reported sand fou versonal cz 
True leontiasis ossea 
Type 1 


Type 2 


False leontiasis ossea 
vhilitic osteopert 

Pituitary |e 

raniosteno 

Congenital 


Pumours of maxilla 


nclassified 
Localised ost 
Chrome hyper] 
Dyschondroplasia 


\lbers-Schonbe 


Neurotibromatos 


Menmeioma 


with injury and eleven with infection. Four others developed infection after the 
the diseast Dacreoeystitis is the commonest infection, though it is not always 
Dental infection is more obviously primary. [tis known that a chronic sclerosing oste: 
ean arise from infection or after injury, either by interference with the blood supply or by 
organisation of a subperiosteal haematoma Garre’s chronic selerosing osteomvelitis ha 
been suggested as a cause (Freedman 1933, Windholz 1945, Pugh 1945 Knageys (1923/ 
suggested that infection was the main cause of this tvpe but he could not substantiate it 


Bailey (1939), however, reported a case of leontiasis in which there was a central Brodi 


230) J. EVANS 
Of the 153 cases that )| 
catemmm (Table I 4 
In 
TABLE 1 
1S OSSEA 
| 47 Cases 
} 
465-3 percent 
| 
40) Cases 
| 
| 
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| 6 
| 
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| 
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| 
| 6 
| 
| 16 cases 
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‘ st] 
1of manila 
! | 
2 | 
Osteogenesis impertecta with platy basia l | 
Albright yvndrome not showing leontiasis | 
| 
Pavet's disease not showing leontiasis | | 
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U'ndiagnosed 2 | 
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abscess from which a streptococcus viridans was grown, In this ease infection was obviousl 


endosteal, but in another case in this series it arose in a subperiosteal haematoma It 


should be remembered, however, that although a low-grade infection possibly initiated 


by trauma may determine the onset subsequent severe infection can be produced by 


obstruction of the natural ostia of the antrum and naso-lacrymal duct by the hvpertroplir 


bone. 


Familial factors 


In three cases of this series familial, and probably congenital, factors wet 


of importance, These cases were no doubt allied to Frangenheim’s (1914) “ bilateral familial 


maxillary hyperostoses.’’ They were mostly characterised by grotesque enlargement of thi 


maNilla and secondary bone infection 


From Tv pe 2 


the local sclerosis of the face typi al of Pype ], whereas the vertex showed the osteoclasti 


One Type 2 case changed to Type | after x-ray therapy. Another patient had 


areas of Type 2.) This change is probably due to decreased vascularity brought about by 


radiation or by senile changes in the blood vessels 


Generalised osteosclerosis There were two cases of generalised osteosclerosis in. this Lrouy 


One was due to Albers-Schénberg’s disease and the other was Halliday’s (1949) ease which 


does not fall into any of the recognised varieties of this condition. Seclerosing conditions 


which may give rise to Pype | leontiasis include osteoporkilie (which affects one half of the 


length of a bone), Engelmann’s disease (which affects the shaft Osteopetrosis or marble 


bones " (which affects the bone ends) and Leri’s melorheostosis (which shows a spotted ellect 


of the bone“ candle dripping the ends). 


There are also two monostotic ty pes: the eburnising osteitis of Matti and the condensing 


osteitis of Sicard. In addition, chronic lymphoid or myeloid leukaemia may give rise to true 


sclerosis. It may be wrong pathologically to class these cases as Type TL leontiasis. But 


clinically and radiographically they resemble other cases. They also may explain 


the later age incidence of the condition in some patients of this group 


Type 2 leontiasis. /ijury and infection These may play a part. Out of fifty-two reported 


cases of Type 2 leontiasis, three were associated with trauma, and tive with infection. But 


all of these eight cases were monostotic. 


Developmental factors Most of the congenital cases were monostotic. There were ten 


congenital cases of which one was polyostoti In three familial cases the condition wa 


mainly monostotic and was due to familial multilocular eystic disease of the jay 


Monostotic and polvostotic fibrous dysplasia Vhese conditions show symptoms such a 


pigmentation, thyroid enlargement and large stature, which suggest an endocrine association 


Many, in fact, are associated with Albright’s syndrome. But pituitary hy perfunetion produc 


gigantism and not fibrous dysplasia. Hamann (1920), on the other hand, suggested that 


fibrous dysplasia is due to hypofunction of the pituitary a syndrome of atrophic genital 


and bone cysts. Most patients with tibrous dysplasia are large for ther ave, and the pituitatr 


factor must be kept in mind as a possibility 


Disease of the nervous system Some cases have shown hypothalamic symptoms such as diabet: 


insipidus and inverted sleep rhythm. These also occur in the Stewart-Morel syndrome caused 


by hvperostosis frontalis interna, which many believe to be a type of fibrous dyspla 


Other cases were associated with a syvringomvelic condition of the cord. [t should be remembered 


that platvbasia can give rise to a syringomvelic condition of the cord associated with steno 


of the foramen magnum, the etiological factor This platyvbasia can be caused by Pavet 
| 


disease, dyschondroplasia and fibrous dysplasia \ssociated with platvbasia, various typ 


of lateral spinal tract sclerosis can occur. For these reasons T regard the neurological origin 


this disease as tenuous. It is clear that they may arise mechanically as a secondary factor 


many diseases of the skull in which bone softening occurs 
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Primary live ecdse must be mentioned because some cases were associated with icterus 
neonatorum s known that rarefaction and cortieal thinning of bone may b: produced 


puppies who have an artificially produced obstructive jaundice. 


PATHOLOGY 

Gross eXamimation shows an enlargement of the facial bones which may be associated 
with swelling of the jaws and « ranium Phere is never any this kening of the skin: when the 
swelling is pronounced the skin is markedly thinned. The diploe of the cranium and the 
outer plate are attected 

In Type 2 leontiasis the swellings are more exuberant: the bones are softer and mav 
even show egg-shell crackling: and there is usually more pressure on surrounding structures 
uch as the eve and the nose The bones most commonly affected are the anterior and orbital 
plates of the frontal, the orbital plate of the ethmoid, the zvgoma and the maxilla. In Type | 

~t the antra are Treayue ntly obliterated The bones of the middle fossa show sclerosis in 

il cases, but especially in Type 2. 
Histology. /\fe 1 brom an endosteal or periosteal stimulus there is a fibrous-tissue and 
osteoid hyperplasia of the medulla Phe periosteal new bone is formed from fibrous bone 
and may arise from an endosteal or periosteal focus Phe general histology is that of 
osteoblastic and fibroblastic activity with a minimum of osteoclasts or giant cells. 

\ similar histological picture will be found in cases of chronic hyperplasia of the maxilla 
(Westmacott 1913) and in chronic sclerosing osteomyelitis (Thoma 1941). 
Type2 There isa tibrous enlargement of the medulla which expands and atrophies the cortex 
Phe medulla is full of tibroblasts, osteoid tissue and giant cells, in varving proportions. In 
many cases and in all active phase sno osteoid tissue will be found at all (See Case I and 
hig. 3). In the regenerative phase, fibrous bone will be seen growing as a metaplasia between 
medulla and cortex 

CLINICAL FEATURES 

Sex and age incidence —=/\yfe 1 There were thirty-one males and fourteen females. This 
male preponderance is attributed to a greater liability to trauma or infection, The average ave 
at onset in this type was vears. vpe There were twenty-four males and twenty-eight 
females. The average age incidence was seven years (a number of congenital cases are included 
Disease incidence According to Fairbank (1950) the skull is affected in one-third of all 
cases ol polyvostoti fibrous dysplasia and in two-thirds of the cases of Albright’s syndrome 
Schlumberger (1946) found the facial bones affected in 20 per cent of sixty-seven cases of 
monostotic fibrous dysplasia. My own research has revealed records of ninety-seven. true 
eases mma period of TSO vears. This indicates that the condition is rare especially if it is 
restricted to the classification suggested here 
Symptoms [here is a history of an insidious onset of facial swelling, noticed in early 
Infaney The swelling remains unilateral for some time and the child is brought up to the 


doctor because of facial asymmetry \t this stage there are few symptoms beyond facial 


pain or neuralgia. Later, at ten to fourteen vears, the child complains of nasal obstruction 


or proptosis. Later still there may be impairment of vision especially a restriction of the 
Visual felds. Finally, the secondary effects produced by the large hvperostotic mass will 
give epiphora, sinus infection, headache and neuralgia. Headache is common and is usually 
a local pressure symptom It has been suggested that headache and coma from raised 
intracramial pressure are common, but I believe that this is due to an erroneous diagnosis of 
leontiasis being made in cases of craniostenosis or meningioma. Raised intracranial pressure 
was proved in only six cases of true leontiasis. Rarer symptoms are dysphagia, ditheulty in 
closing the mouth, and dithculties of speech 

Signs If the tumour is large the skin is stretched and thinned. The swelling involves the 


manilla, zvgoma or trontal regions There may be associated swellings in the cranium o1 


aft ). 
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mandible. The tumour may be unilateral at first (hig. 1), but becomes more diffuse later. 
The nose may sink in between two paranasal swellings. This is a particular characteristic of 
the false type svphilitic and of Frangenheim’s variety of Type 1 leontiasis. 

Nasal signs — Nasal stenosis is the commonest finding (twenty-two cases in this series). The 


block is due to pressure of the tufnour on the lateral wall. It may extend into the nasopharynx 


and block the posterior choana. In Type 2 the signs of sinus disease are also present. /v« 
signs Proptosis alone was present in fourteen cases. It was found associated with opti 
neuritis and epiphora in thirty-four cases (twenty of these were of Type 2). Optic neuritis 
is caused either by stretching of the optic nerve on the floor of the orbit or by pressure on 
the nerve in the optic foramen. Neurological signs Frontal headache and frontal pain 
suggest involvement of the fifth nerve, especially the supraorbital and infraorbital branches 
This headache has been relieved by freeing the nerve from the surrounding bony tissue. 
Hemianaesthesia of the face and tic doloureux have been observed. The seventh and eighth 
nerves were not affected in the cases reviewed. Mouth stgns— The gums are thickened and 
oedematous and the teeth show disorderly growth, especially in Type 2. Swelling of the 
palatal process of the maxilla is more commonly found in Paget's disease, but was observed 
in two cases of true leontiasis. 


RADIOGRAPHIC FEATURES 


Type 1 The abnormality may take three forms. 1) There is a localised sclerosis beginning 
in the manilla and spreading over the frontal bone, and sometimes to the cranium and lowet 
jaw. This is the classical picture. 2) The sclerosis is not complete but is etched out by small 
translucent patches and areas of normal bone (as in Type 2). This is seen in Frangenheim’s 
cases and also in my Case 4 (Fig. 9). 3) Selerosis of the face is associated with a generalised 
sclerosis affecting othe parts ot the skeleton, as in Albers-Schénberg’s disease. The sclerosis 
may be periosteal or endosteal. The antra are dull in Type | and often obliterated by the 
fibro-osseous mass Phe selerosis may affect the cervical vertebrae, but the inner table of 
the skull is not affected. 

Type 2— The tollowing changes may be observed. 1) The facial bones show the typical 
trabeculated and cystic appearance of a localised osteitis fibrosa. The cortex may be seen 
as a paper-thin shell (Fig. 2). 2) The base of the skull shows s« lerosis, a characteristic finding 
3) The calvarium is thickened and may present an appearance similar to that of Paget's 
disease except that the inner table is intact. 4) Osteoporosis circumscripta crani occurs 
frequently It occurs at least as often as it does in Paget’s disease. It is said that 20 pel 
cent of patients with osteoporosis cireumscripta erani show leontiasis or tumours of the 


maxilla. There were eight cases in this review (six in Type 2 and two in Type | cases) (Mig. 9) 


DIAGNOSIS 


Phe clinical history of proptosis, nasal stenosis and swelling of the face starting in the 
first decade of life will suggest the diagnosis. The other important investigations are the 
radiographic examination and biopsy. The whole skeleton should be radiographed. Biopsy 
is Important in exeluding such conditions as osteoclastoma and osteitis deformans. [tis less 


useful in separating the various types of fibrous dysplasia 


DIFFERENTIAL DIAGNOSIS 


Symptomatic leontiasis ossea ditfers from the true vanety in etiology, clinical features 
and pathology. The conditions listed below are those that are most frequently mistaken tor 
leontiasis ossea, Some, such as congenital gigantism of the face, are easy to diagnose. Others 
such as congenital syphiliti Osteopertostitis of the face, are almost identical with true 


leontiasis ossea 
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Paget’s disease —In the facial region Paget's disease has distinctive clinical features. There 
is an insidious onset of facial distigurement, facial pain and deafness arising in the fourth or 


fifth decades. There is never any interference with vision and the maxilla is affected only in 


its prealveolar part Ihe other bone commonly affected is the zvgoma. Of eight patients 
s 


with Paget’s disease of the face in this review only one had affection of the lower jaw alone; 
in all the others the upper jaw was affected. Four had deatness, three suffered from headache, 
one had poor vision and two had no symptoms beyond facial disfigurement. Only one had 
nasal stenosis, and proptosis was not observed. The radiographic appearances and histology 
differ from those of leontiasis ossea 

Partial congenital gigantism — Five cases in the series were examples of partial congenital 
vigantism, but were listed as leontiasis ossea (those of Kiwull I890, Clément ef a/. 1948, 
Starr 1894, Port 1904 and Barwell ISS81). Partial congenital gigantism of the face or 
hemihypertrophia facie: et colli (Hamann 1951) is a hypertrophy of all the tissues (including 
bone) of the face, neck, mouth, tongue and oropharynx, confined strictly to one side The 
lips and teeth are most commonly enlarged. It is associated with hyperaemia, pigmentation 
and marked thickening of the skin. The only atypical case was that of Starr, in which the 


whole head, whole face and whole neck were enlarged. 


Congenital anomalies of the skull Anomalies of skull development may bear a striking 
resemblance to leontiasis ossea. The most important is brachycephalus, in which the head 
is broad, short and round. There are three types of this abnormality: 1) oxycephalus 
(turricephalus, tower or steeple head); 2) plagiocephalus (asvmmetrical skull); and 3) 
acrocephalus (high projecting forehead). In oxveephalus there is early closure of all 
sutures, especially the sagittal and coronal. The skull grows upwards into a point. 
There are exophthalmos, prominent zygomatic bones, enlarged temporal fossae and raised 
intracramal pressure. Mentality is usually normal. Other detects, such as syndactvlism, 
oceur, This is the commonest congenital anomaly of the skull. Plagrocephalus is essentially 
unilateral oxyeephaly. The skull grows upwards, but only on one side. Acrocephalus 
is beheved to be due to premature fusion of the sagittal sutures near the bregma. 
The frontal bone bulges upwards and forwards. This tvpe is very often associated with 
svndactylism, a combination known as Apert’s syndrome. In all of these three conditions 
there may be a swelling in the frontal, temporal or zygomatic region, proptosis or exophthalmos, 
headaches, fits and, frequently, blindness. The conjunction of swollen face, proptosis and 
disturbance of vision gives the false picture of leontiasis ossea. 

In this series there were seven cases of congenital skull anomaly Iwo were due to 
plagioc ephaly three to phaly and two had insufficient evidence on which to classify them. 

Other congenital affections, which may be associated with these main defects and vive 
contusion, include Crouzon’s disease (cramio-facial dysostosis) in which there are a prominent 
frontal bone, hooked nose, heavy lower lip, prognathism and high arched palate; Dzjerzvnskv's 
svadrome (penostalis hyperplastica familiaris), a combination of acrocephaly, svndactyly and 
a massive skeleton in which there are convolutional atrophy of the brain, a large sella tureica 
and rudimentary or absent sinuses; Avpertelorism (Greig 1924), in which the width between 
the eves is increased and there is bulging of the frontal lobes of the brain and protrusion of 
the frontal bones (Fig. 2); gargovlism (Hurler 1919), in which there may be frontal bossing 
and facial concavity, with some sclerosis of the bones; and cephalonia, a rare condition in 


which there is an increase in the brain contents and consequent macro¢ ephaly 


Syphilitic osteoperiostitis Fight cases of syphilitic osteoperiostitis in this series were 
listed as leontiasis ossea, Seven were due to latent congenital syphilis and one to a quired 
syphilis. In half the cases the swellings were paranasal and arose insidiously at about the 
age of seven and were associated with other syphilitic stigmata. These cases bore a striking 


resemblance to goundou. But the others were not typical. Ig’s (1821) case showed enormous 
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enlargement of the whole face; Pulet-Laherre’s (ISS87) case an Opaque se lerosis of the face 
and cranium. Lapevre's (1937) case showed the normal distribution and radiographi 
appearance of true leontiasis of Type 1. It is probable that svphilis in the latter case was 
coincidental 

Phe commonest symptom of syphilitic osteoperiostitis Was nasal stenosis. Other symptoms 

were headache, facial neuralgia, dimness of vision and ataxia. Differential diagnosis mav be 
ditheult, for almost the only points of distinction from true leontiasis ossea are the syphilitic 
stigmata, the nasal attachment of the hyperostoses and the usual family history of miscarriages 
Phe paranasal tvpe ts very similar to Frangenheim’s bilateral familial maxillary hyperostoses. 
study of the records, however, shows that there was a vigorous search tor syphilitic signs in 
all Krangenheim’s cases without any being found. 
Pituitary dysfunction There were six cases of pituitary dysfunction in the series. Two 
did not even show symptomatic leontiasis ossea. Of the other four, three were due to gigantism 
and one to acromegaly (the cases of Bassoe 1905, Buhl I878, Saucerotte LSOL and Sattler L900) 
All showed classical hyperpituitarism. In addition they all developed hyperostoses of the 
manilla, and all subsequently developed raised intracranial pressure. Acromegaly should 
never be confused with leontiasis ossea, because of the thick lips and tongue and the marked 
prognathism. While itis possible that there may be a pituitary factor in leontiasis, acromegaly 
and gigantism are clinically quite distinct from the true leontiasts. 


Primary bone tumours of the maxilla and nasopharynx — [liree malignant tumours in 
the series have been named as leontiasis ossea. They were a sarcoma of the maxilla, a carcinoma 
of the maxilla and a nasopharyngeal fibrosarcoma. The symptoms and signs are sutticiently 
distinct to need no further differentiation. Benign tumours to be borne in mind include the 
following: 1) Ivory osteoma, which may be unilateral or bilateral. An osteoma of the frontal 
sinus may cause proptosis and nasal stenosis. 2) Osteoclastomata, which may easily be 
distinguished by the radiographic findings and biopsy. 3) Adamantinoma, which has a complex 
but characteristic pathology. It is found usually in the lower jaw. 4) Ossifving fibroma 
(fibro-osteoma or fibro-osteoid osteoma). The maxilla is commonly affected, with consequent 


proptosis. Its pathology is under discussion. 


Other conditions Occasionally confusion may be caused by the following 
1) Dyschondroplasia. I found one case in the series and that case showed none of the classical 
signs of leontiasis ossea. Typically in this disease the face is concave. 2) Meningiomas. There 
were two possible cases in the series. Many authors refer to the ‘ hemieraniosis of Brissaud 
and Lereboullet " as a cause of true leontiasis ossea. In referring to Brissaud’s original 
paper I] found the phrase “une double lesion ossée et meningee.”” In facet the cases were 
meningiomas with reactionary bone formation in the fronto-parietal region Phe main 
clinical features are swelling of the forehead or cranium, with headache, vomiting and 


exophthalmos. The lesion starts first on the inner table, as opposed to the diplo« in fibrous 


dysplasia. 3) Hyperostosis frontalis interna. This is a thickening of the inner table of the 
frontal bone occurring in women of thirty to forty-five. It may be associated with the 
stewart-Morel syndrome, in which two of the common symptoms are dimness of vision and 
convulsions. 4) Secondary malignant deposits. 5) Erythroblastic anaemia, in which there 
may be thickening of the frontal bone from) proliferation of the diploe 6) Multiple 
neurofibromatosis (von Recklinghausen). Beneath the diseased skin, lesions of the bone are 
often found. They may produce kyphoscohosis or a congenital dysplasia of one or more 
bones leading to local gigantism. Cyst-like areas are found in the skeleton. ‘This disease 
could show many of the features of congenital facial hemi-hypertrophy. In one, gigantism 
follows the course of nerves, in the other the swelling goes up to the midline. In both there 
may be hypertrophy of the cervical vertebrae, and pigmentation. Two cases in this serie 


of leontiasis were found to be examples of neurofibroma. In one there was a neurinoma of 
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the optic nerve and in the other there was generalised neurofibromatosis. 7) Mvyelosclerosis 
A condition of bony thickening and sclerosis is found associated with anaemia, aleukaemk 
leukaemia and leukaemia. 8) Lipoid granulomatosis. The Hand-Schiiller-Christian variety 
shows clear-cut defects of the skull together with exophthalmos and diabetes insipidus, 


PROGNOSIS 

The prognosis in leontiasis ossea is better than was thought. In one-third of the patients 
facial disfigurement is the only symptom. Visual lesions are serious but they occur in only 
20 per cent of cases. A patient who has no eye signs at twenty vears of age will never develop 
optic neuritis. [It seems probable that the bad prognosis which has been suggested by some 
is due to the associated diseases that have been listed wrongly as leontiasis. In this series 
the cases of pituitary adenoma, craniostenosis and syphilitic osteoperiostitis had a grave 
prognosis both for vision and life 

Out of ninety-seven patients with true leontiasis ossea thirty-one had no symptoms or 
signs beyond swelling of the face; twenty-three had nasal obstruction, epiphora ot 
dacreocystitis: nineteen had signs of local pressure on the eve or opti nerve: seven had 
headache or neuralgia; and eight had symptoms and signs of raised intracranial pressure. 
[here were only four deaths Phe incidence of complications was 12 per cent, but they were 
usually of the mild variety. Perusal of the case histories shows that operation improves the 
prognosis for vision in nearly all cases and especially if the surgical intervention takes place 
soon after the onset of symptoms. 

TREATMENT 

In view of the good prognosis, prophylactic removal of the mass is unjustified. The 
treatment is mainly symptomatic. The most important step is to check and relieve the eve 
signs by decompression of the optic nerve. Operations such as Kronlein’s lateral orbitotomy 
transtrontal orbitotomy or sub-zygomatic decompression may be necessary according to the 


position of the growth, Nasal stenosis may require treatment by resection of the septum 


and chiselling down the floor of the nose. Associated sepsis, in the form of antral empyema 


ethmoiditis, dental infection, dacreocystitis or gingivitis may need appropriate treatment 
Neuralgia of the fifth nerve, with headache, may require operation, This may be a question 
of dissecting the nerve out from its ensheathing bone as in Moore's case, Or it may require 
injection or section of the gangha of the nerve or one of its branches. 

Probably the commonest surgical treatment in the proved Type 2 cases will be to restore 
anormal facial contour by plastic operations. 
X-ray therapy = [lis may be used alone or in conjunction with surgery. [It has been proved 
to have a beniticial effect in all cases. There is regression both in the size of the bony tumours 


and in the svmptoms. Dosage recommended is 2,000- 30001 


CASE REPORTS 

Case 1— Girl aged sixteen vears. History of gradual onset of swelling of right side of face at ave 
of seven vears, after a blow on the cheek. The swelling gradually enlarged and spread to the other 
side of the face and both lower jaws (big. 1). No further increase in size during Jast eighteen months 
Parents dead, but photographs of father and mother showed no facial dishgurement Child 
complained of nasal congestion and catarrh, No visual symptoms. On examination, the thickening 
was found to involve the manxillae, mandible, zvgomas (especially right), ethmoids sphenoid, and 
base of skull The calvarium was unattected There was bilateral proptosis There was some 
limitation of airway in both sides of the nose, from hypertrophic mucosa. Visual activity was 6/5 
in each eve: the fundi were healthy: there was slight restriction of both visual tlelds. Examination 
of the central nervous system revealed no abnormalits 

Investigation Haemoglobin 81 per cent. Red blood cells normal. White cells 10,350 (76 per cent 
polymorphs). Plasma phosphate 3-1 milhgrams per cent; calcium 12 milligrams per cent ; cholesterol 
115 milligrams and 174 milligrams per cent; alkaline phosphatase 8-3 units. (yinary calerum 


excretion, twenty-four hours, 875 cubic centimetres; inorganic phosphate 1-2 grammes (normal! 
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Multilocular cystic disease of the jaws, or “ cherubism,’’ causing leontiasis ossea 
gross enlargement of the night mandible, meht maxilla and right zveoma. There 
is also proptosis and some swelling of the jaws on the left sick Kigure 2— Lateral radiograph o 
skull, showing the evstic condition of both upper and lower jaws, the sclerosis of the basi sphenoid 


and the normal cranium. There is gross malalzgnment of the teeth 


4 


showing giant cells in ama 
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nmes per day calcrtum 177 milligrams (normal 10-300 milligrams Sternal punct 
Slight eosinophilia but otherwise normal marrow. Lumbar puncture Normal findings 


Radiogvap/ examinatios Phere was a generalised cystic appearance of the facial bones and 
mandible (hig. 2 some trabeculation was present, but it was not of the regular pattern found 
in osteoclastoma Phe cystic changes involved the ethmoidal and sphenoidal air sinuses There 

Clerosis ot the base of the skull, but the calvarium was unatfected The teeth were 


and malaligned s inthe jaws. Some of the molar teeth were unerupted 


tra were opaque The rest « | skeleton was normal except for slight notching of the 
medial aspect of both humeral epiphyses, said to be characteristic of leukaemia (Golding 1950 


Biof Material was taken from the right maxillary swelling. Gross findine Phe cortical bone 


was paper-thin. The medulla was increased, and filled with a soft spongy mass. The bone was 
} 


bluish at its surface, and cut easily. It could be dented by pressure, with a sensation of ' egg-shell 
crackling. The periosteum as such was not identifiable: the whole subcutaneous area was thickened 
and tibroti Histologs The main mass consisted of fibroblasts in an « xpanded medulla, with 
scattered giant cells of the osteoclast type (hig. 3 There were no giant cells in the subcortical 
fibrous zone Phere was no suggestion of osteoid tissue no lipoid and no haemosiderin 
lyeatment— At the time of biopsy the right maxillary antrum was opened and found to be normal 
except for the presence of an unerupted canine tooth. The left antrum Was opened later and found 


clear. The disfiguring facial mass was excised by a plastic operation, undertaken in two stag 


Comment The radiographic appearances were striking. Ihey did not resemble those of 
focal osteitis fibrosa, von Re kbnghausen’s disease of bone, osteoclastoma, or odontogent 
cyst But they were like those published by Jones ef al. (1950) in their cases of familial 
multilocular cystic disease of the jaws (‘ cherubism ’’). Histologically, the profusion of 
giant cells was unlike the usual findings in fibrous dysplasia or focal osteitis fibrosa, although 
Thoma (1941) believed that the presence of giant cells was not inconsistent with fibrous 
dysplasia. Like the radiographic findings, the histological appearances were those of Jones's 
cases of cherubism. There was no evidence in this case, however, of a familial incidence 
This case is classified as true leontiasis ossea, Ty pe 2, caused by multilocular cystic disease of 
the jaws 


Case 2. Man aged tifty-seven years Complained of increasing swelling of face which began fifteen 
years before —about a vear after extensive removal of teeth. Had also noticed general enlargement 
of head. Bilateral deafness and tinnitus for six years. No headache or facial pain 

On examination, there was marked swelling of the upper jaw, especially in the pre-alveolat 
region (big. 4). The lips were protruded by the swelling, but there was no proptosis. Examination 
of the ears showed normal tympanic membranes. Bone conduction much reduced especially on 
the right Negative rinné test both sides. Nose— There was some hypertrophy of the mucous 
membrane on the left side, but no nasal stenosis. The eves were normal 
Radiographic examination showed typical appearance of Paget's disease in the pelvis, and in the 
maxilla and calvarium (Pig. 5 There was an osteoma of the right frontal sinus and opacity of 
the left antrum 
Investigation Serum calcium 9-8 milligrams per cent; inorganic phosphorous 2-6 milligrams per 
cent; alkaline phosphatase 15-3 units 
lveatment —Lett intranasal antrostomy was undertaken for relief of a chronic empyema ot the 
left antrum. No other treatment was considered necessary 


Comment This case is classified as false leontiasis ossea due to Paget's disease involving 
the maxilla. Distinctive features, not present in true leontiasis, were the pre-alveolar swelling 


and perceptive deafness, and the absence of nasal stenosis o1 proptosis, 


Case 3——Girl aged seven years. Insidious onset of right facial swelling and right proptosis for 
three years. The swelling had increased gradually Fendency to right epiphora. No neurological 
or visual symptoms 

On examination there was swelling of the right zygoma and right temporal region, with 
proptosis (Fig. 6) The eves were widely spaced, the right being lower than the left The 
ophthalmologist reported hypertelorism in a congenitally defective skull: vision 6 18 each eye 
alternating divergent and paralytic squint; media clear; fundi normal 
Radtogvaphic examinatios The lesion attected the skull, right zvgoma, right temporal bone, parts 


of right parietal and right frontal zone. The skull showed the ‘ beaten silver appearance of 
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of skull and face causing 
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Case 2. Radiograph showing typical Paget ippearance of the skull and face ie 
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Fic. 6 Fic. 7 
Figure 6 — Cramostenosis Causing false leontiasis ossea. Note the proptosis on the right 
and the bony swelling in the right zygoma, right temporal region and right supra-orbital 
region. Figure 7-— Antero-posterior radiographs of the skull showing the beaten-silver appearance 
of cramostenosi Note the bony hypertrophy corresponding with the site of swelling as seen 4 
Figure 6 


cramostenosis, with a bony thickening in the region of the mght zvgoma (Fig. 7 Fendency to 
placiocephaly 
Treatment expectant treatment has been planned 


Comment This case is classified as false leontiasis ossea due to cramiostenosis. The bony 
hypertrophy was marked. This, with the proptosis, rendered confusion with true leontiasis 
easy. The cause of the bony hypertrophy was presumably connected with alteration of the 
bony mechanics of the skull: the cranial contents were protruded in those areas in which 


there was no premature synostosis. 


Case 4 Man aged fifty-nine vears. At almost the age of twenty vears he first noticed a swelling 
of the left side of the forehead, which slowly increased in size for ten vears. He attributed the onset 
of the swelling to a blow on the head Phe swelling was svmptomless; it was observed when he 
reported tor treatment of osteomyelitis of the left maxilla. The osteomyelitis responded to penicillin 
Phere was a history of old bilateral otitis media 

On examination, the main swelling aftected the left frontal area, which was thickened as far 
back as the left panetal suture (Fig. 8 Phere were other exostoses in the left parietal suture and 
left occiput, but these were separate from the main mass 30th maxillae and both zvgomas were 
enlarged There was deafness due to old bilateral suppurative otitis media The 
visual field on the nasal side of the left eve was restricted 
Radiographic examination showed that both maxillae and the lett frontal, parietal and occipital 
bones were the seat of fibrous dysplasia There was sclerosis of the base of the skull, the face 
and the frontal region especially (hig. 9 Farther back there were cystic areas typical of fibrous 
dysplasia and localised areas of osteoporosis circumscripta crani The rest of the skeleton 
was normal 
Investigations -Serum calcium 10-2 milligrams per cent; phosphate 4-2 milligrams per cent; alkaline 
phosphatase 20-2 units. Urinary calclum excretion was norma! An osteomyelitic cavity in the 
left maxilla was excavated. The removed bone showed only the changes of osteomyelitis. Biopsy 


of the main mass was not undertaken 


Comment The appearance of the calvarium suggested true leontiasis ossea of Type 


(fibrous dysplasia). Nevertheless there was so much sclerosis anteriorly that the case was 


classified as true leontiasis Type 1, associated with osteoporosis circumscripta cranil. Strictly, 
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Prue leontiasis ossea ype 1 Note the marked enlargement of the left maxilla 
and left frontal region 


lysplastic areas in the crammum, and 


the frontal bone and the mawnillac 
ristic of fibro-dysplasia is clearly seen 


Sion on diagnosis 
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itis a mixed type. The development of osteomyelitis suggests that the fibrous bone is mor 
susceptible to infection than normal bone. It has been noted that when fibrous dysplasia 
begins relatively late in life, as in this case, the tendency is for the bone to become more 


sclerotic than usual, and for the symptoms to be slight 


SUMMARY AND CONCLUSIONS 
1. One hundred and forty-nine cases of leontiasis ossea reported in the literature have been 
reviewed. 
2. The clinical, radiographic and pathological features of the condition are discussed 
$3. Four additional personal cases are reported in detail 
4 \ new classification of leontiasis ossea is suggested, by which the condition is divided 
into leontiasis and false (or symptomatic leontiasis, True leontiasis is a clinical syndrome 
caused by two distinct ty pes of disease, whose pathology , however, is related. False leontiasis 
gives a superticially similar picture but on detailed examination is found to be distinct: it 
may be caused by a variety of different conditioas 
5. Classified in this way, ninety-seven of the total of 153 cases considered were classitied as 
true leontiasis (forty-five Type | and fifty-two Type 2); forty were classified as false leontiasis 


and sixteen did not fall into either category. 


1 would like to thank Dr Woodhouse-Price for his help with the pathology Mr Malley, Mr Lewis and 
Mr Doey have allowed me to use their cases, for which [am very gratetul. It is a pleasure to acknowledg: 
the help and advice | have received from Mr Negus and Professor lan Aird in the preparation of this artic] 
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K.S. GREWAL and N. Das, AMRITSAR, INDIA 


Mather (1931) and Ryan (1945) athirm that this disease occurs exclusively in the white 
being in an Indian native child, is therefore of interest. So far only 161 cases 


race Qur case 
of this rare disease have been reported in the world literature. 


Fic. 2 


abduct his shoulders and to open his mout! 
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Phe child trying to 
cannot be separated goth elbows ankylosed 
kyphosis and a bony nodule on the 


bigure 3 Mierodactvha of great toes and hallux valgus of both feet. Figure 4 
proximal phalanx of the hall laterally and lacks a basal epiphysi 
be represented by the anomalous centre 
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CASE REPORT 


\ seven-year-old Indian complained of inability to open his mouth, and of progressive 
stiffness of the back and limbs since infancy. He was healthy till he was six months old, 
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when firm nodules appeared on the back and gradually increased in size. After another 
six months a fresh crop of nodules appeared about the shoulders. During the next vear, all 
these nodules started to become smaller, but bony hard. In the last three and a half years 
the joints have become stiff; he cannot open his mouth, so that he is restricted to a semi-solid 
and liquid diet, and he has to be fed because his hands do not reach his mouth. /amuly 
histor, \ careful history failed to reveal any affection of relatives. Of two elder brothers, 
one has spinal caries. 
Clinical examination He was apparently a well built and well nourished child. The mouth 
could not be opened. The neck was short, stiff and immobile (Mig. 1). Respiration was 
diaphragmatic. Only the left side of the abdomen moved. There was a generalised kyphosis 
(Fig. 2). A continuous bony ridge was felt along the antero-lateral aspect of the whole of 
the right half of chest and abdomen, extending down to the right iliac crest. U'ppe y Limbs 


Gleno-humeral movements were absent, but there was slight mobility of each scapula on the 


kia. 6 
bone im muscle « ication Ure Continuous bony ridge on the front of the 


chest and abdomen 


chest. The right elbow was ankvlosed at 120 degrees, and the left at 130 degrees. The wrists 


and hands were normal in shape, size and movements. Lower limbs — The right hip was tixed 


in flexion at 9O degrees. Left hip movements were normal. The knees were flexed, but 
movement Was possible through 5 to 1O degrees. Phere was microdactvlia of the great toes 
(Fig. 3) with hallux valgus. Ankle and foot movements were normal. (yin Normal 

Phe patient was able to sit on a stool, but was unable to walk even with the help of 
crutches because his arm muscles were too weak. 
Radiographic examination igure 5 shows bone formation in the muscles of mastication 
Figure 6 shows the continuous bony ridge on the front of the meht chest and abdomen 
Figure 7 shows bone in the sternomastoids. Figure 4 shows shortening of each great tov 
its proximal phalanx is dislocated laterally and ts without evident basal epiphysial centre 


but this may be represented by an anomalous centre of ossification adjacent to or fused by 


cartilage to the first metacarpal bone 
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Pathological examinations. Blood Total white cells 16,000) per cubic millimetre 
polymorphs 42 per cent; lymphocytes 34 per cent; mononuclears 2 per cent; eosinophils 22 


percent. Serum calcium 106 milligrams per cent; inorganic phosphates 4°37 milligrams pel 
cent Alkaline phosphatase 325 units per cent. V.D.R.L. and Meniki negative Stools 
Repeated examination for parasitic infections was negative. 
Operation — A piece was removed from the ndge of bone on the nght abdominal wall. Bone 
formation recurred with added zeal. 

COMMENT 


Ihe disease is characterised by generalised ossification of the skeletal muscles. Really 
it is tibrositis ossificans progressiva (Greig 1931) for muscle fibres are not primarily ossified. 
The cause is unknown. Biochemical 
investigations have shown no 
appreciable change either the 
blood chemistry or in the internal 
secretion of ductless glands. 
Miinchmeyer (1869) described the 
histology, which is well summarised 
by Frejka (192). 
rejka distinguished four types. 
1) The usual type, slow and 
gradual in onset, occurs insidiously 
in early childhood: our case falls 
into this category. 2) A tvpe that 
begins with inflammation of some 
sort: his own case and some others 


' belong to this category. 3) A type 
aG ° 
: beginning with trauma: new bone 
Bone in the sternomastoids . 


forms with each injury. 4) Bone 
formation after transverse lesion of the spinal cord (myositis ossificans neurotica)—a 


distinet condition. 


Ikxcept in a singular case of Rosenstirn, in which ossification extended into” the 


subcutaneous tissues, ossification remains contined to voluntary skeletal muscles, tendons 
and ligaments. The disease is progressive, though liable to some waxing and waning. The 
hands and feet escape and the rest of the body becomes bony stiff. Death oceurs from 
intercurrent disease or from chronic starvation due to ossification of the muscles of mastication, 


Kemoval of the bony masses results in reappearance of new bone, often in increased amounts. 
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THE TRUMBLE GRAFT 
A Review of Thirty-six Cases 
BRYAN STRATFORD, MELBOURNE, AUSTRALIA 


In 1932 Trumble deseribed “ A method of fixation of the hip joint by means of an 
extra-articular bone graft,” and reported three cases, all with successful results. In a later 


paper (1937) he reported tive further cases: four were successful, but in one the graft failed 


to fuse with the ischium, allowing shght though painless movement at the hip joint. Four 
subsequent operations were all successful (Girdlestone 1940 

The operation Brietly, the technique of the operation, as originally described, 1s as follows 
Before operation, a plaster bed with a foot extension is prepared, the limb being placed in 
slight flexion at the knee and hip and slight abduction at the hip that is, in the best position 


Subcutanecus Surface oF Tira 


Posterior Mergin 
of Tibia 


Fic. | 
method of obtaining a shaped 
the tibia Miter Trumbie 


Yost Fern Cur Nerve 


Sciate 


Garratt P, 


! ving graft in position \fter Trumble 
Diagram ratt 1 vosition, as seen from behind Trumble 


for ankylosis. A large dummy dressing is apphed over the site of the proposed incision 
The standard approach to the seiatic nerve is used, the gluteus maximus being retlected 
from its insertion. The posterior part of the ischial tuberosity is split off with a chisel, leaving 
an open cleft for the reception of the graft. An area just below the lesser trochanter, on thie 
postero-medial aspect of the femur, is selected and cleared. A three-sided flap of bone ts 
elevated, still attached by periosteum on its fourth side, to act as a“ trapdoor "A strony 
graft is cut from the tibia (Pig. 1); it is sprung into position between femur and ischinm 


penetrating deeply into each, and the © trapdoor’ is sutured at its edges (Figs. 2 and 3 
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Comment 
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TABLE |—continued 


THIRTY-SIX > OF ISCHIO-FEMORAL ARTHRODESIS BY THE TRUMBLE TECHNIQUE 


Character of gratt 


Result Comment 
Width Position 


Fracture at femoral end with reunion 
Oblique Successtul 
in adduction; abduction osteotomy 


Oblique Failure Non-ftusion at ischial end 
Oblique Failure Fracture at femoral end; infection | 


Fracture at ischial end 
Oblique Uncertain with attenuation of the graft 
union proceeding 


Fracture at femoral end and 
ion-tusion at ischial en 

despite screw-fixation 


Llio-femoral arthrodesis done 


Graft fractured at femoral end 


$ months ony hin Obliqu Uncertain 
Osteotomy\ performed later 


4 months one Oblique Uncertain 


\fter operation, the patient is nursed in the plaster bed for three months, thereatte 


being allowed to begin walking with crutches 


CLINICAL MATERIAL 

The results of thirty-six operations for ischio-femoral arthrodesis by the Trumble 
technique have been studied (Table 1) 
Method of assessing results The rating of operations into “ successful’ or “ failed” takes 
no account of the time needed for union; so long as firm bony union was demonstrable 
radiographically, no matter how long after operation, the case has been classified as 
successful. Only when non-union has been detinitely established has the operation been 
regarded as unsuccessful 
Position and length of graft Division into oblique,” slightly oblique" and transverse 
position was made on the basis of the radiographs. A short graft was considered to be less 


than 2) inches; a moderate length was taken as 24 to 3) inches; and a long graft was over 


34 inches. In width, a graft was classed as narrow when it measured less than half an inch 


across, and wide when it was more than half an inch 

Results The results in the thirty-six cases were as follows: successful twenty-three cases ; 
failed ten cases; uncertain three cases. In three of the cases rated as successful fusion did 
not proceed according to plan. In one, fusion was secured only after a serew had been inserted 
through the graft into the femur. In two the desired position of the hip was not maintained, 
a fracture of the femoral end of the graft having allowed adduction of the limb; in these cases 
the conditions at the time of the original operation were altered — both by shortening of the 
graft and by reduction of the obliquity of the entrance angle of the graft into its femoral bed 
If these three cases had been omitted from the “ successful’ group on the grounds that the 
successful end-result was due to an alteration in the circumstances of the original operation, 
the proportion of failures would have been increased to 33 per cent. Illustrative radiographs 
and photographs are shown in Figures 4 to TT. 


DISCUSSION 
A study of the results showed that of the first fourteen operations only one was 
unsuccessful, whereas no less than nine of the later twenty-two operations failed. An 
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explanation must be sought to account for this difference.* In an attempt to correlate 
unsuccessful operation with the size and position of the graft the radiographs have been 
analysed in detail. It was found that the grafts could be classified into four groups: short 
and wide; long and narrow; short and narrow; long and wide; in each group the grafts were 


further graded according to their obliquity (Table IT) 


TABLE II 


SIZE AND Position, with ResULt 


Complications 
} 


Fracture: 
Centre 
Femoral end 


Ischial end 


Fracture: 
Femoral end 


Ischial end 


Non-fusion: 
Ischial end 


Femoral end 


| Group 3 
Fracture: 
hial end 
can 
Grades thin hort Non-fusion: 
Ischial dl 


Group 4 
Fracture: 
2 cases Shehtl bhiqu Ischial end Suecesstul 
Grafts long and wide Oblique the oblique Failed (oblique graft 
alt 
| 


In Trumble’s (1987) series the grafts were placed transversely, according to the 
classification used in this series, and were short to moderate in length: all were wide grafts 
lrumble sugye sted, however, that the grafts should be placed more oblique ly than they had 
been, so that weight would be transmitted more directly through the graft from the ischium 
to the femur In theory, this proposal is attractive, and it seems mechanically sound 
to endeavour, as nearly as possible, to reproduce the normal line of weight transmission 
as seen in the 125 degrees neck-shaft angle of the femur. As to the width of the graft, it was 
stated in Trumble’s original article that it should be one-fifth as wide as it was long, and the 
results of the earlier cases reported by him proved that this ratio was adequat: 

Comparison of the radiographs of the successful and unsuccessful cases suggests that the 
size and position of the graft have an important bearing on the result Pheoretically, the 


vraft, When revascularised, may become hypertrophied in response to the task it has to 


perform (Figs. 5 and 6). But generally any change in the outline of the graft is only small 


Should the graft be placed so that it is at a mechanical disadvantage, it will respond by 
fracture or resorption of bone (Figs. 9 and 11). This is especially likely to oceur during 
the stage of initial rarefaction. In a similar way, non-fusion may occur at one or other 
end (kigs. 7, 8 and 10) 


* Lack of practical experience demands that my approach to the subject should be theoretical, Therefore 


this review deals only with the functional mechanics of the graft, and does not take into account any 
technical difficulties encountered at operation. for example, the difficulty mn an ankvlosed hip of springing 
the graft into position, the mobility or otherwise of the yomt at time of operation, or the effect of the gratt 


on the tuberculous hip disease It may be noted, however, that in many of the successful cases bony 
4 


ankylosis of the hip followed 


CLASSIFICATION OF GRAFTS BY SHAPE, Grou 
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The si 


wide grafts, 


PO 
ce of the graft 


It was found that, of the four 
short or moderate in 


groups discussed, Group I, consisting 
Complications, 1 


f 
length, gave 


good results every 
1 


case (Pable I 
the form of fracture, occurred in only one-quarter of the cases, but. all 


Fic. 

gures 4 and 5 

ofan oblique vralt 
it femoral head 


Considerable hypertroph 
No hypertrophy and unsound 


subsequently united. In Group 2, consisting of thirteen long thin grafts, only six were 
successful 


Pen of the cases were complicated by fracture or by failure of the graft to fuse 
at one or both ends In (group 8 the successful cases were again less than half 


This group 
vot. 35 B, 


is 
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consisted of thin grafts, of short or moderate length. Seven of the nine cases showed one 
or more complications. The conclusion to be drawn about this factor— the size of the 
graft is that the original deseription of “a stout free bone graft "’ should be interpreted 


hic. 8 hic. 9 
Kadiograph showing established non-umion at the fe moral end of 


mire > Practure and callus formation at centre of a long, thin transverse 


10 bia. 11 


Figure 10 Attenuation and established non-union of the ischial end of a graft. Figure 11 
Fracture near the ischial end of a gratt The femoral end has been tixed with a screw 


literally: there is no doubt that a short broad graft 1s more successful than a long thin one. 


The position of the graft The excellent results of Group 1 | lable I1) were obtained, in most 


cases, by short wide grafts, placed either transversely or almost so. Only one graft was placed 
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obliquely. In the less successful Group 2, most of the grafts were placed obliquely. In Group 3 
five of the nine grafts were shghtly oblique in position, and of these three were successful 
Of all the oblique grafts only one was successful without complications, and only four were 
ultimately successful. Two of these cases were complicated by resorption of the femoral end 
of the graft, the final result being a shorter and less oblique graft 

Phe conelusion is that the transverse or slightly oblique grafts are substantially more 
successful than those placed obliquely. Provided the graft is a stout one, the horizontal 
position of the graft gives a more certain fusion, and complications are far less frequent 
\lthough a transverse le of the graft does not duplicate the neck-shaft angle of the femur, 
it provides mechanically stronger union between the femur and the ischium. Substantial 
hypertrophy of a number of these transverse grafts shows that they are not at a mechanical 
disadvantage, and that they have blended into the lines of weight transmission of the atte ted 
lip. An example of hypertrophy and modification of shape to suit the stresses of the part 
is seen in Figures 4, 5 and 6, the specimen showing considerable new bone formation at thie 
ends of the graft. In some cases the late radiographs showed that the re-ossitied graft was 
slightly more oblique than it had been placed at operation, Undoubtedly this is in response 
to the funetional requirements of the part Most of the successful grafts showed some 
hypertrophy over a period, but in some the increase in size was tremendous, the graft more 
than doubling its original diameter 

Conversely, grafts placed obliquely appeared to be at a mechanical disadvantage, for 
fracture, non-fusion at one or other end (usually the femoral), and bony resorption of the 
graft at one end were frequent. An explanation for this may be found in the fact that in 
some of the more oblique grafts the graft-shaft angle was nearly 175 degrees. In general, the 
grafts classified as oblique exceeded the normal neck-shaft angle of the femur by at least 20 
degrees. The slightly oblique position more nearly approximated the normal, while the 
transverse position was somewhat less than 125 degrees 
Conclusions This analysis suggests that a moderately short and wide graft, placed transversely 
or nearly transversely between the ischial tuberosity and the femur in the region of the lesser 
trochanter, is more satisfactory than thinner and longer grafts placed at any other angle, 
and that it is probably not wise to attempt to duplicate the normal neck-shaft angle of the 
femur with the graft. In a personal communication Trumble endorsed this view, and it ts 


also supported by the results obtained in America by van Gorder (1949), who recorded ten 


cases of transversely placed grafts, all with successful results 


SUMMARY 
1. Thirty-six cases of tuberculous hip disease treated by the Trumble type of extra-articular 
arthrodesis are reviewed 
The size and position of the graft, and the results and complications, are tabulated 
It is concluded that a short wide graft, placed almost horizontally between femur and 
ischium, gives the best results, and that a long obliquely placed graft is less satisfactory, 
ind more lable to fracture or non-union 


I should like to thank Mr H. ¢ umble, Mr C. Hembrow, Mr Ek. Cato, and Mr J. Bo Colquhoun for allow 
» publish the results of r cases. My thanks are also due to Dr V. Bristow for permission to us 
ygraphs and clinical note from the Austin Hospital the source of all my material 
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THE OS PARACUNEIFORME 
Some Observations on an Example Removed at Operation 
\. B. Morrison, NORTHAMPTON, ENGLAND 


PeCONS and 


the foot are usually regarded 
interest Irom time 


inconstant bones of 


Oy 
often of little more than academic 


radiologists as collectors pieces 


to time such bones cause uring surgical treatment 


symptoms requ 
first described by Dwight in 


The os paracuneitorme 1902 1s one least Common 


and early descriptions of it are rather confused. Although it is always 


the accessory bones 


included in lists of accessory bones IT have been able to trace only tive recorded ( sample Ss 


Most of the deseriptions are based on radiographic findings alone 


sin which the bone was giving rise to symptom 


In 1024 Carher described a case 


In the example now recorded the findings were almost exactly those of 


to be removed 


CASE REPORT 
f pain of three months 


\o oman age ars presented himsel! mplamimng of 

duration over a small bony swelling on the medial side of h night foot } welling had been 

he could remember but had previou been svmptomiles It was situated 


for as long a 
Vv an eTIVINY Dull 


dorso-medial aspect of t medial cuneiform and was protected | 
movement wa nt, but it was 
possible to produce any movement in th me axis of the 
fowt Kadhographic examination showed a well-formed 
paracunetforme articulating with the me 

ecial cuneiform (hig. 1 The bone was 
t hollow occupying the anterior 

but projected bevond the ge 
hie No ot 


ph ol the lett ( Wi normal \t 
| 


operation, alter removal of 


cunelorm 
medial border otf t 
present \ racdioera 
the small bursa, the bone was 
found to be partly incorporated im the substance of the 
tendon of the tibialis anterior and to be articulating with 
a facet on the medial surtace of the medial cuneiform. It 
was dissected out of the tendon and the DPostero 
| ! Operation 


! cuneitorm was removed 


medial angle of the 


caused no disturbance of function except for temporary 


imbalance of musele control trom imterterence with the 


tendon of the tibialis anterior The symptoms, which were 


to pressure, were reheved 


DISCUSSION 


Dwight’s original description (1902) is of an ossicle 


i hollow on the medial side of the foot between 


lying in 
IS repeated by Holland 


the navieular and medial cuneiform bones and this description 
(1928), Burman and Lapidus On the other hand, Carher’s 
like the one now reported 
with which it articulated 

First, it is unusual for an accessory 


1931) and Cameron (1923 
(1024 example is described as Iving against the middle of the 


medial surface of the medial cuneiform 


Phe present case is of interest from two aspects 
oO cause symptoms requiring surgical intervention, but examples occur from time to 


bon 
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Fic. | 
Rachograph of right foot showing os 
= THE TOURNA F BONE ANI INT URGERY 


THE OS PARACUNEIFORMI 


time. A comprehensive account of funetional disturbances produced by accessory bones is 


given by Burman and Lapidus (193 Secondly, the relationship of the tendon of the 
tibialis anterior to the bone stimulates speculation whether the os paracuneiforme should be 


regarded as a true accessory bone, as a sesamoid, or perhaps as an example of an ununited 


Phe distinetion between accessory bones, sesamoids and traction epiphiyvses 


traction epiphysis. 
is not clear cut. Wood Jones (1944) admits that it is no easy matter to define a sesamord 


with any precision, and states that what is a free ossicle in a tendon in one animal may be a 


fixed skeletal element in another. Parsons (1904) drew attention to the fact that there is a 
similarity. between the behaviour of traction epiphyses and sesamoid bodies and that thi 
two structures occasionally change from one to the other. Similarly it may not always be 
possible to draw a rigid distinction between accessory bones and sesamoids 
In describing the specimen in which he found the paracuneitorm Dwight (1902) stated 
\t least a large part of this bone must have been undet the tendon of the tibialis anterior 
but this was speculation, not observation. Carher’s description ts trom the findings at operation 


Le tendon du jambier antérieur se passait sur son bord externe 
Pha 


his actual words being 
the present example the bone was almost completely incorporated in the tendon 
favour of revarding it as a sesamoid, and according to Gray's Anatomy one does occasionally 


appear late in life in the tendon of the tibialis anterior at this situation. But Parsons (1908S 


state When a sesamoid in a tendon is caused by the pressure of a bone into which the 


tendon is on its wav to be attached, without the intervention of a fleshy belly, it fuse with 


that bone and a traction epiphysis results. When, on the other hand, the tendon is on its 


wav to be attached to another bone, the sesamoid remains in that conditior 


According to this conception, and in so far as the tibialis anterior is inserted into the 


} 
base of the first metatarsal, the paracuneitorm may be regarded as a sesamoid resultin 


I 
from pressure of the tendon against the medial cuneiform. But at least half of it 1s inserted 


into the medial cuneiform, the bone against whieh the tendon and. ossicle are playin: 


According to Parsons this would be in favour of classifving the paracuneiform: as a traction 


epipliysis which had failed to unite. In support of this view the following suggestion is mac 


sible of rat Vt lopmi nt of the bone 
Since examination of the radiograph shows that it is not of traumatic of pathological 


xplamed in terms of an anomaly of ossification. Normally thie 


medial cuneiform is ossified from a single centre, but 
analogous to the occasional secondary centre tor 


Its prese! be ¢ 
ossification of the prominent medial 


part ol the bone from a secondary centre 


the tuberosity of the navicular) is a possibility. Suc h a centre, lying in close relation to the 


tendon of the tibialis anterior, might fuse with the main part of the bone, giving rise to a 


true traction epiphysis; or, remaiming separate, TO an Osst le which nught be regarded as a 


ununited traction epiphysis 


sesamoid body or at 
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INTERMETACARPAL FUSION 
JS. SMILLIE, DUNDEEF, SCOTLAND 


tof Orthopaedic Surgery l ty of St Andrei 


Fusion of the metacarpal of the opposed thumb to that of the index finger may be applied 
to the hand grossly paralysed by anterior poliomyelitis when tendon transplants are not 
available or have failed, and to certain cases of spastic paralysis and trauma 

The disadvantages of the current operation are the difficulty of slotting a bone graft 
into the atrophic metacarpals of a paralytic hand and thereafter the necessity of maintaining 
accurate opposition by a plaster until fusion is sound 

The procedure to be deseribed requires no more attention to detail than is necessary 
in the standard method but has the additional desirable feature that at the termination of 
operation the metacarpals are locked in the required position, avoiding the need for external 


means of immobilisation. 


TECHNIQUE OF OPERATION 

[he metacarpal necks are exposed uncer pneumatic tourniquet through separate inch-long 
incisions placed on the dorso-medial aspect of the first metacarpal and the dorso-lateral aspect 
of the second. The periosteum of the first is incised lengthwise on the medial aspect and 
the second lengthwise on the palmar aspect; a tunnel through the soft tissues is established 
between the two. A piece of fibula of appropriate length is removed subperiosteally, with 
care to avoid splitting the cortex. A graft consisting of the full thickness of the iliac crest 
might prove equally suitable. One end is hollowed in order to bring the maximum area of 
bone in contact with the roughened metacarpal neck, and bevelled to fit the “ V"' of the 
gap between the metacarpals. The graft is then placed in the tunnel and the prepared end 
brought in contact with the neck of the first metacarpal. A fine pin or thick Kirschner wire 
is introduced at right angles to the long axis from the radial side and along the medullary 
cavity of the fibular graft until it appears at the open end, which is then nibbled to the 
correct length and inclination so that it fits firmly under compression in the gap between 
the necks. When the degree of opposition has been decided the pin is driven on through the 
second metacarpal neck so that the point appears on the radial side of the extensor tendons 
in such a manner that tension will be avoided when the adjacent skin incision is closed. 
The graft is now locked in position and the metacarpals immobilised in opposition. The 
periosteum is adjusted round the ends of the graft and the skin incisions closed. When the 
bandage has been applied, the protruding points of the pin are guarded by corks or other 


means (Figs. | and 2). 


POST-OPERATIVE TREATMENT AND RESULTS 
Phe theoretical objection to the technique described is the possibility of intection of 
the pin track. Limited experience suggests that with reasonable care the advantages greatly 
outweigh the risk. In the four cases in which the method has been used, the pin was removed 
after the arbitrary interval of eight weeks: all points of entrance and exit were dry. Thereafter 


protection in the form of a lhght plastic opposition splint was provided. The grafts were 


revascularised and united in twelve to sixteen weeks | 
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INTERMETACARPAL FUSION 


Fic. 1 
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holds the graft in place and at the same 


immobilises th arpals in the required position of Opposition bigure 4 Twelve weel 
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THE USE OF WIRE RINGS FOR THE FIXATION OF SPINAL GRAFTS 
G. K. MCKEE, Norwicu, ENGLAND 


Fixation of bone grafts to the spinous processes of the vertebrae and especially to the 


posterior surface of the sacrum has always presented a difficult problem. Various methods 


The H-shaped graft is sometimes useful, but its ngid fixation depends upon 


have been used 
the presence of well formed spinous processes. The spinous process of the sacrum is often 
} 


poorly developed and in lumbo-sacral fusions fixation of the grafts by soft stainless steel wire 
rings has been found most useful. Indeed the rings give such excellent fixation that I have 
used them elsewhere in preference to the H-shaped graft, and they have the additional 
advantage that any number of vertebrae can be fused 

Technique — The method resembles the insertion of a ring into a pig’s nose; in fact the pliers 
used to hold and close the rings are identical. The rings (Fig. 1) are made of non-toxic 
stainless steel and it is advisable to have them opened widely so that the greatest possible 


amount of lamina can be included 


Showing the steel rings and the method of insertion 


Phe bases of the spinous processes and the adjacent parts of the laminae must be well 
prepared so that patches of subcortical bone are exposed. If interfacetal bone pegging Is 
also employed, the necessary drilling and pegging are carried out at this stage. The rings 
are held in the special pliers (Fig. 1) and applied to the posterior surface of the laminae 
By closing the phers shghtly the ring points are made to engage in the bone, but they 
should not be fully squeezed home until after the bone grafts have been placed within them 
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The grafts, cut from the tibia, are long thin splinters, each the thickness of a match 
stick and of appropriate length for the area to be fused. The whole of the space within the 
rings as well as that between the spinous processes is tightly packed with the grafts (Fig. 2 


Firm pressure with the pliers closes the rings and compresses the grafts against the spinous 


processes. In this way firm fixation is obtained (Fig. 3) 


Post-operative treatment— Vf interfacetal bone pegging and ring fixation of the mterspinous 


grafts are employed, a plaster bed is not considered necessary except in tuberculous disease 
\ plaster corset ts used instead. The plaster corset is made a day or so before thi operation, 


split down the front, and removed Straps and buckles are applied to it so that it ean be 


put on the patient over the dressings at the cone lusion of the Operation 


Phe patient ts allowed up in the plaster after six weeks, Later the plaster may be re placed 


by a light lumbe-sacral support, which must be retained until at least six months from. the 
time of operation 
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igure 2 Bone pegs have been driven across the facet mt Bone raits are being mserted waithiu ; 
Lee | ts are compressed against the spimou processes by closing the rine 
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NEUROFIBROMA ERODING THE CARPUS 
Report of a Case 
B. WHISTON, FALKIRK, STIRLINGSHIRE, SCOTLAND 


Although the clinical manifestations of neurofibromatosis (von Recklinghausen’s disease) 
are familiar to most, particularly the cutaneous lesions, the incidence of skeletal change ts 
only 7 per cent. Brooks and Leliman (1924) studied seven cases with radiographic changes 
in the bones lhey noted the occurrence of subperiosteal and cortical cysts and, in three 
cases, inerease in bone length with elephantiasis neuromatosa in the attected limb. Ther 
findings, according to Weber (1930), signified involvement of the periosteal nerve plexus. 
Weber (1980) described the post-mortem findings in the tibia of a woman with typical 
neurofibromata in the skin (molluscum ftibrosum), who had died from a cerebral abscess 

The tibia was covered with a thickened mass. ot 
periosteum, the cell pattern of which resembled that 
of one of the skin tumours The cortex had not 
been penetrated. Mackenzie (1950), commenting on 
the radiographic changes in a man aged twenty 
one with extensive neurotibromatosis of the skin 
found a thoracic scoliosis with hemivertebra, cortical 
erosion and pitting, cyst-like areas, irregular 
deposition of non-systematised new bone which 
lacked the normal trabecular pattern. 


CASE REPORT 

A woman aged twenty-two complained — of 
intermittent pain in the right wrist, with swelling, 
for three vears. She attributed the condition to a 
fall but no bony damage had been suspected at the 
time, and the wrist had been treated only by strapping. 
and On examination there was a puffy diffuse swelling on 
bones at ulnar side of wrist. Styloid the back of the right wrist near the ulnar border 


process ot ulna and base of titth metacarpal 


There was no tenderness on palpation, and movements 
are also involved 


were satisfactory range, although shght radial 
deviation was noted. The local temperature was not raised, and no motor or sensory 
changes were observed. There were multiple skin tumours and “cafe au lait spots 
typical of neurofibromatosis on the chest, back and arms 
Radiographs showed vsti changes the bones of the right Carpus, esper ially on the ulnar 
side, and some erosion of bone (Fig. 1). The joint spaces were clear. The lung tields were 
normal. Javestigations The Wassermann reaction was negative, and the blood sedimentation 
rate was normal, The diagnosis of neuroftibromatosis with skeletal involvement seemed 
probable, and it was confirmed by biopsy of a skin tumour from the right arm and of bone 
from the hamate and pisiform. Immobilisation of the wrist in plaster for several weeks, 


with physiotherapy thereafter, brought considerable relief of symptoms, and the disability 


was insufficient to justify further treatment. Histology of biopsy specimens — Sections from 
the skin showed typical neurotibromatous tissue occupying the deeper layers of the dermis. 
Sections trom the bones showed that bone lamellae were being eroded and replaced by 


neurofibromatous tissue which closely resembled the skin lesion. The loose texture of the 
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newly formed tissue adjacent to the bone stood out in sharp contrast to the dense oldet 
tissue below (Fig. 2). The high-power view (Fig. 3) showed the loose “ tangled “’ cellular 


pattern, which resembled that of the skin lesion. “* Palisading "’ was evident in some areas 


DISCUSSION 


Skeletal changes in neurofibromatosis include increase of length, erosion of bone 


eyst-like areas, and joint changes. Increase of bone length is associated with hyperaemia 


as in clephantiasis neuromatosa. Erosion of bone may result from direct pressure of contiguous 
soft tissue tumours. Periosteal nerve involvement may produce erosive defects of the cortex 
deformity, irregular selerosis, and subperiosteal or cortical evsts. The present case belongs 


Sections from carpus. Figure 2--Low power view, showing erosion of lamellae by invading tissue The 
newly formed loose tissue above contrasts with dense older tissue below. Figure 3-—High power view 
Note loose “ tangled “ cellular pattern, “ Palisading "is seen in left central and upper part 


to this category. Cyst-like areas within bone were considered by Stéhr (1928) to arise from 
tumours of the nerve fibres coursing through the Haversian canals and nutrient foramina 
Recently Bingold (1952) has mentioned specific joint changes. A fundamental genetic defect 
is considered by Lichtenstein and Jaffe (1942) to be the underlying cause 


Tamindebted to Mr A. J. Innes, and to Dr J. Park. Medical Superintendent of the Falkirk Royal Intirmary 
for permission to publish this case; to Dr R. Rankine tor his aid with the histological examinations; to 
Dr W. Cockburn for interpreting the radiographs, and to Mr J. N. J. Hartley for helpful eriticism and advice 
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BILATERAL GLENOID HYPOPLASIA 
Report of Five Cases 
R. OWEN, LIVERPOOL, ENGLAND 


Phe five patients under consideration, all of whom were seen within three years, had in 
common a bilateral defect of the glenoid articular surface of the scapula accompanied by 
flattening of the humeral head. In some there were associated abnormalities in the axial 
skeleton. Disability was marked in only two cases 


Keports of only a few similar cases have been found in the literature. Giongo (1927) and 


Henpke (1928) reported “ glenoid dysplasia and clavicular spurs.”” Brailsford (1944) mentioned 


those and described three further patients (two women and one girl of nine years), all with 
bilateral defects of the glenoid, webbing of the axillae and limitation of abduction; he regarded 
them as congenital deformities, and mentioned the possibility of concomitant spurring of the 
clavicles and tendency to humerus varus. Scaglietti (1938) and Lucas and Gill (1947) discussed 
cases of humerus varus with secondary glenoid hypoplasia Their cases were ascribed to 
birth injuries with epiphysial separation and later moulding. Scaghetti noted that bilateral 
defects occurred after breech delivery, whereas unilateral deformity usually followed normal 
vertex birth. Andreasen (1948) described congenital defects of the humeral heads in two 
adults. His cases were similar to the cases described here, but the defect of the head was 


much more marked and the glenoid surface was decidedly convex 


CASE REPORTS 
Case 1. Schoolboy aged fifteen years He stated that he had never been able to lift his arms 
above shoulder level Phere was no history of maternal illness in pregnancy, birth was normal 


no relevant childhoo ! illness or injurv was known and no other member of the family wa imularly 


houlders abducted to full 


attected. Clinically, apart from moderate un lerdevelopment of the deltoid and pectoral mus« les, 
the outward appearance was normal Shoulder movements, however, showed abduction in the 
scapular plane to only 90 degrees, even with the arms in lateral rotation (Fig. 1 The thoraco 
scapular movement was normal, the restriction of abduction being entirely in the scapulo-humeral 
joint. Rotation was free. Hip and cervical spine movements were full. No other congenital 


abnormalities were noted 
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Radiographic examination On each side there was a defect of the inferior angle of the articular 
surface of the glenoid (Figs. 2 to 5). The superior epiphysis was present but ununited. There was 
slight flattening of the medial part of the upper humeral epiphysis. The lateral end of each clavicle 
showed a curious hooked appearance and a bony “ knob” protruded from its inferior aspect at 
the site of insertion of the conoid and trapezoid ligaments (cf. Brailsford 1944) Phe coracoid 
processes were large and prominent. No abnormality was detected in the cervical spine or pelvis 


ind left shoulders with arms by 


Fic. 5 


arms abducted to fullest extent 


Case 2 Man aged twenty vears. Complained of inability to raise either arm above shoulder level 


from infancy. He was keen on farming but the disability compelled him to take up an office job 
When seven months pregnant the mother had suftered from protracted vomiting. Delivery w 


al 
at full term Phe forceps was used for a normal vertex presentation Phere were no childhood 
incidents and the family history was negative. In general the patient was well developed, but stood 
with a moderate thoracic kyphosis and slight elevation of the left) shoulder Phere 


Wa also a 
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Case 1 Right and left shoulders wit E's uA 
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funnel chest deformity Shoulder movements—Rotation and forward flexion were normal 
Abduction both in medial and in lateral rotation was markedly limited (Fig. 6). When abduction 
was attempted the humeral heads seemed to subluxate backwards on the glenoid. Rotation at 
the left hip was slightly limited but there was no obvious asymmetry of the lower limbs 
Radiographic examination-On each side there was hypoplasia of the glenoid fossa atfecting mostly 
its inferior angle; the articular surface was almost vertical and merged into the axillary border of 


the scapula (Pig. 7 In the axial view the posterior part of the glenoid especially was poorly 


Fic 6 


Showing shoulders abducted to fullest extent 


7 
Lett shoulder seen in antero-posterior projection (Fig. 7) and in axial view (Fig. 8 
The right shoulder was similar 


developed (Fig. 8) (hence the clinical finding of backward shift of the humeral heads in abduction 
Phe coracoid process was large, and the articular surface of the humeral head was flattened. The 
only associated abnormalities detected were wedging of the C.7 vertebral body and spina bifida 
of the T.1 vertebra. The hips appeared normal 

Case 3-— Man aged forty years. Joiner. He had noticed no disability of the limbs except that 
from childhood the left arm had been slightly weaker than the right. He was first seen as a casualty 
after sustaining a fracture of the left glenoid fossa in a fall, and it was thus that his abnormal 
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lett shoulder 


limbs discovered. Climeally there was obvious hypoplasia of the left arm and shoulder girdl 
Phe left lower limb was three-quarters of an inch shorter than the right owing to congenital 


short femur Phere y asymmetry of the chest trom flattening of the thoracic cage on the lett 


Movements of the right shoulder were normal and, although those of the left Shoulder were restrict: 


at that time because of the injury, later examination showed practically a full range of abduction 


Phere were no neurological signs 


Radiograpl exvaminatior Qn each side there was a defect of the gvlenoid fossa aftectin 
predominantly the inferior half of the articular surface, as in the previous cases (Pigs. 9 and 10 
There was a recent fracture on the left side Each humeral head was of oval shape Phere 
was a small bony knob on the inferior aspect of each clavicle like those deseribed in ¢ 
There were bilateral cervical ribs, but no congenital 
abnormality was noted in the thoracic cage or hap 
younts 
Case 4. Woman aged forty-tive vears. Had never 
had trouble vith her shoulders until her tirst 
attendance two vears ago At that time she was 
suffering trom mild periarthritis of the left shoulder 
as the result of a fall) When examined recently 
recovery from this was complete She had been 
told that she had been born seven weeks too 
SOON but otherwise pregnancy and labour had 
been normal Her mother had suttered) trom a 
bad hip since childhood: otherwise the family 
history Wa cleat On examination the patient 
was asthenic but no obviou locomotor detect 
it Lhe extreme of shoulder abduetion 


rotation, however vere limited on 


shoulder there 

hvpoplasia of the glenoid articular surtace 

11) hke that found in Case 2 fhe humeral 

were only slightly abnormal There was a 

al rnb on the left side, and on the right an 

ossicle was noted near the transverse process of the 
€ 7 vertebra 
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Case 5— Man aged forty-six vears Miner Complained of stiffness of the right shoulder 
after an injury ten years previously. Past history and family history were negative. Apart 
trom moderate wasting of the nght shoulder girdle and disturbed scapulo-humeral rhythm from 
periarthritis, physical examination was negative. The left shoulder was normal in appearance 
ind function 

Radiographic examination--In each shoulder there was a glenoid defect like that found in the 
previous cases. On the right side there was slight lipping of the articular margin; otherwise the 
humeral heads were normal, and no clavicular spurs were noted. No radiographs of the spine or 


hips were available 


DISCUSSION 


[he cases considered here have tirst to be differentiated from similar acquired deformities 
of the shoulder. Thus Scaglietti’s (1938) description of bilateral humerus varus with epiphysial 
hypoplasia of the glenoid was ascribed to birth injury to the upper humeral epiphysis. There 
was an associated irregular sclerosis of the middle third of the clavicle with accentuation of 
its normal S-shaped curve. Clinically the arms were medially rotated and slightly abducted 

Other recognised causes of humerus varus produce transient softening of the humeral 
head in early life: rickets and Barlow's disease are examples. Unilateral deformity may 
inise from injury to the epiphysis in the formative years between five and twelve, with 
consequent osteochondritis.  Fairbank’s (1947) multiple epiphysial dysplasia can give a 
similar picture, but changes are present in other joints such as the hips. Erb’s palsy, producing 
secondary disuse atrophy of bone from muscular weakness, and the muscular dystrophies 

Ashby ef al. 1951) are sometimes associated with hypoplastic humeral heads and glenoid 
cavities 

In contrast, the present cases are considered to be congenital in nature. This view ts 
supported by the presence in some of the cases of other skeletal abnormalities such as cervical 
spina bifida and hemivertebra, cervical ribs, clavicular spurs and hemiatrophy. It is unlikely 
that all these are coincidental. In no case is there evidence of post-natal or birth injury and 
no soft tissue or nervous changes were observed (the recent injuries are discounted) 

Radiological studies have shown that the normal glenoid is made up of three components 

Brailsford 1944). Its floor is included in the main scapular body which ossifies at approximately 

the eighth week of intra-uterine life. The apophysis which appears at the tenth vear goes 
to form the upper ring of the glenoid and base of the coracoid process. Finally, the inferior 
segment of the glenoid is derived from a centre appearing at about thirteen years. This 
serves to deepen the articular surface and produce a well defined inferior articular margin 
It is to be noted that the precartilage for the centre is normally already well established in 
utero. Rarely a separate ossicle is seen at the superior and inferior angles of the glenoid in 
children of about twelve vears. The humeral head is formed from a medial epiphysial centre 
ossifving at six months, a lateral one at two vears and an anterior one for the lesser tuberosity 
it five years 

A simple explanation of the abnormality of the glenoid in the present cases is that the 
precartilage of the inferior apophysis failed to develop. But this does not explain the underlying 
embryological processes involved. Much of the work done in this field has been on embryo 
chicks, the experiments involving ablation of embryonic tissue. No parallel process takes 


place in the developing human foetus, but certain general conclusions have been reached 
These are based mainly on the work of Murray (1926) and of Fell and Canti (1934) on the 
development of isolated limb buds of chick embryos implanted on chorio-allantoic membrane 


1) Early joint formation is not dependent on the presence of muscle, nerve or vascular tissue 
It does, however, depend on intrinsic predetermined factors — the so-called inherent mosaic 
2) Some form of joint will appear even if the presumptive joint region has been ablated (not 
applicable in man). 3) The shape of such a joint will depend on the amount of tissue removed 


or destroved and the stage of development of the blastoma at the time of ablation. 4) In 
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normal joints the precartilage determines the future shape of the bone laid down. 5) In 
post-natal life extrinsic factors such as muscle pull or trauma influence joint shape to some 


extent. The full story of early bone and joint development still awaits clarification. It would 


therefore be presumptuous to be too categorical about the precise congenital factors involved 
in the causation of the shoulder defects described, 


SUMMARY 
1. Five cases of bilateral glenoid hypoplasia are described. Flattening of the humeral heads 
and sometimes other skeletal abnormalities coexisted 
4 The condition is considered to be congenital 


3. The ditterential diagnosis and etiology are discussed 


1 should hke to thank Mr Norman W. Roberts and Mr Robert Roaf for their helpful criticism and 4 
to report these cases. 1am indebted also to the statt of the photographic department of Liverpool University 
or the illustrations 


Perilission 
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HUMERUS VARUS 
Report of a Case Treated by Excision of the Acromion 
G. ©, Lroyp-ROBERTS, LONDON, ENGLAND 
Pari 


Congenital anomalies of the head of the humerus without any other developmenta! 


ibnormality are rar Kohler (1935) described the radiological criteria for the diagnosis of 


Operative abduction bigure 2 
between tuberosity and acromion 


Pre-operative radio 


humerus varus as reduction of the head-shaft angle below 140 degrees, elevation of thi 


greater tuberosity above the level of the superior margin of the neck, and reduction of thi 


distance between the articular surface of the head and the lateral cortex of the humerus 


CASE REPORT 
Phe patient, who was eighteen vears of age when she first presented herself, complained 


There 


of aching in the right shoulder and progressive limitation of abduction for five vears 


was no history of injury, She was unable to abduct the arm actively more than SO degrees 


and lateral rotation was considerably limited; scapular movement was responsible for all 


but 20 degrees of her range. The other joints were normal. On examination under anaesthesia 
only a few degrees of added movement could be obtained 
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HUMERUS VARUS YOU 


higure 1 shows the degree to which abduction was limited before operation and Figure 2 


the radiographic appearance at approximately 45 degrees of abduction. It was at this point 


that pain was felt. The anomaly is well shown in this radiograph and the impaction of the 


enlarged tuberosity against the acromion can be appreciated. It will be noticed, too, that 
the shaft of the bone is narrower than normal, but there was no shortening of the uppet 
limb which has been reported in association with the diminished neck-shaft angle 

Treatment VYhe acromion, against which the tuberosity appeared to impinge, was excised 
as far as the acromio-clavicular joint; this enabled the arm to be brought ito almost full 
abduction, the last few degrees being limited by secondary shortening of the pectoralis mayor 
Progress \fter operation she rapidly gained control of the increased range of abduction 
lig. 4). Lateral rotation was restored to normal. Figure 3 indicates that her present restric 

tion at extreme range is due to contact between the tuberosity and the tip of the elavich 


ivmoin greatest abduction 


t abduction 


Comment The simplicity of this procedure contrasts favourably wath the more elaborate 


abduction osteotomies which have been carned out for the rehet of this condition (Luca 


ind Gill 1947 


for allowing me to tr 


photograph 
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ANEURYSM OF THE POPLITEAL ARTERY FROM PERFORATION 
BY A CANCELLOUS EXOSTOSIS OF THE FEMUR 


Report of a Case 


Mirroy PAauL, COLOMBO, CEYLON 


( ancellous exostoses are common but perforation of an artery bv such an exostosis must 
be of great rarity Phat such an event should have led to the formation of a large saccular 
aneurysm which proved to be reparable by endo-aneurysmorrhaphy is suthiciently remarkable 


to be worthy of record 


CASE REPORT 
\ Sinhalese man aged twenty-two vears was admitted to the General Hospital, Colombo 


on account of a paintul swelling behind the left knee which had been noted for seventeen 


Diagram depicting principal physical signs of the case 


days. There had been no injury. The swelling was soft, fluctuant, warm and tender: the 
overlying skin was normal in texture; and the margins of the swelling could not be detined 
clearly. The swelling did not pulsate. The foot and the leg were warm but pulses could not 
be felt in the dorsalis pedis or posterior tibial arteries. On the medial aspect of the thigh in 
front of the swelling was a nodular mass of bone arising from the lower end of the femur 
Similar nodular masses of bone were seen and felt arising from the lower end of the right 
femur, from the upper ends of both tibiae, the upper ends of both humert and the lower ends 
of both radu; there was deformity at the wrists but the patient had little disability from 
these exostoses. There was no family history of similar bone tumours or deformities 

The ovoid swelling behind the left knee was recognised as an aneurysm ot the poplite al 
artery and an operation was performed under spinal anaesthesia. An incision tour inches long 
was made on the medial surface of the thigh, the deep fascia divided, the sartorius muscle 
retracted backwards, and the bursa capping the bony mass opened, thus exposing a large 
cartilage-capped exostosis with a pedicle sloping towards the lower end of the femoral shaft 
Phe exostosis was removed. A large ovoid aneurysm of the popliteal artery was then exposed 
Iving behind the adductor magnus muscle and filling the popliteal space. The popliteal artery 
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was traced through the opening in the adductor magnus muscle to the upper pole ot the 
ineurysm Which was exposed through a second, midline. incision. The medial and latera 


wopliteal nerves coursed over the yosterior surface of the aneurysm At the lower pole thie 
| 


popliteal artery was seen passing deep under the two heads of the gastrocnemius muscl 


lwo temporary hgature were placed at the upper and lower poles oft the aneurysn 
which was opened by a vertical inetsion on its medial surface. It contained dark red clot 


ind when this had been wiped away there was violent haemorrhage which was arrested by 


Fic. 2 
1G 


Rachographs of lett knee joint 


digital pressure Phere was a small hole on the front wall of the vessel directly Opposite t 

base of the pedicle of the exostosis. Two small rubber-shod clamps were placed above and 
below the hole, which just admitted the tip of a finger, and it was closed by fine cotton thread 
sutures soaked in vaseline. The patient made a good recovery. Pulses did not return im the 
dorsalis pedis or posterior tibial arteries but the foot remained warm, and although slight 
oedema ot the foot develope d after four days this did not persist and the patient left hospita 


iftter two months, walking with ease 


. 
— 
. 
von. 35 B. No. 2. May 1953 : 


POPLITEAL ANEURYSM AFTER LATERAL MENISCECTOMY 
R.S. Hooper and W. EMMET SPRING, MELBOURNE, AUSTRALIA 


The intimate relation between the lateral inferior genicular artery and the posterior 
capsule of the knee joint puts the artery in hazard during operative removal of the lateral 
cartilage. Although damage to the artery at operation, with the subsequent development of 
an aneurysm in the popliteal fossa, appears to be a recognised complication of lateral 
meniscectomy, few cases have ever been described in surgical literature. Elkin (1948) described 
one case and Fairbank and Jamieson (1951) have described two cases in which the artery 
was damaged while passing within the joint capsule. In the case to be described the lesion 
assumed the appearance of a saccular aneurysm of the popliteal artery although it arose, 


Is 


in the first instance, from the lateral inferior genicular artery. The purpose of this paper i 


to describe the production of such an aneurysm and to discuss the treatment 


CASE REPORT 
\ man of twenty-seven vears was admitted with the tvpical features of a lesion of t] 
lateral semilunar cartilage. The cartilage was excised through a straight incision at tly 


lateral side of the patella, a tourniquet being used. There were two tears of the free margin 


BiG Pic. Z 


The antero-posterior angiogré y. | 


shows the displacement of the 
artery The lateral 


shows the stump of the lateral inferior 
irtery and the made by the contrast material in the aneury 


to it 
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of the cartilage. Dithculty was experienced in removing the posterior half. After the operation 
a pressure bandage was applied, but when the tourniquet was released bright red blood 
seeped rapidly through the dressings. The dressings were removed and a quantity of bright 
blood was expressed from the wound. It was observed that the joint itself was not distended 
Fresh dressings were applied with firmer pressure. These dressings also became stained, but 
further observation indicated that the bleeding was controlled and the patient was returned 
to the ward. Convalescence was uneventful until the tenth day after operation, when the 
dressing was removed to reveal a pulsating swelling on the posterior aspect of the knee 
Six days later the swelling had become rounded and more detined, although it could not be 
distinguished from the lateral head of the gastroc 

nemius muscle. Compression of the femoral artery 

In the upper thigh arrested the pulsation. The 

distal part of the limb showed little change. The 

veins over the dorsum of the foot became congested 

when the limb was dependent, but the colour of 

the foot was satisfactory and good pulsation Was 

felt in the posterior tibial and dorsalis pedis 

arteries 

Ingiography (Dr WK. Jamieson The injection 

was made into the femoral artery at the lower 

end of the femoral canal, while the femoral 

irterv was compressed proximally. The popliteal 

utery was shown to be displaced medially 

ind, opposite the joint space, there was a 

constriction of its lumen (Figs. | and 2 Lhe 

constriction was entirely the transverse 

diameter of the vessel. The tindings suggested 

that the popliteal artery stretched 

an aneurysm on its lateral aspect Thi 

communication with the aneurysm not 

demonstrated, because the amount of opaque 

fluid which passed into the aneurysmal sac was 

inadequate for contrast, the peripheral part of 


the aneurysm being ill defined But it was 


possible to show the proximal part of the inferior lateral gemicular artery, which appeared 


is a stump-like projection four millimetres long at the level of the joint space (hig. 2). Ther 
was a good flow of blood to the distal part of the limb. From the evidence obtained it seemed 
that the aneurysm originated from the inferior lateral genicular artery close to its origin 
from the popliteal artery, and was distorting but not obstructing the popliteal vessels 
Retrograde angiography immediately before operation upon the aneurysm did not provid 
any further information 

Operation Vhe popliteal fossa was exposed and the aneurysm defined. It lay on the lateral 
aspect of the popliteal artery, to which it was adherent. The stump of the inferior lateral 
gemicular artery was found to be completely taken up in the wall of the aneurysm and it 
was impracticable to define a neck between the popliteal artery and aneurysmal sac without 
risk of tearing the main vessel (Fig. 3). Proximal ligation of the entering vessel being thus 
impossible, the aneurysmal sac was opened and its proximal orifice occluded by oversewing 
with fine silk sutures. A second layer of silk sutures brought the surrounding part of the 
wall over this suture line and finally the walls of the aneurysm were brought together with 
catgut sutures. The permpheral circulation remained normal and the post-operative course 


was uneventful 
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DISCUSSION 

Anatomy The exact relationship of the inferior lateral genicular artery to the posterior 
part of the joint capsule varies slightly, but this variation is sufficient to make the vessel 
vulnerable during operation in one subject whereas, in another, damage to the vessel is 
unlikely because the vessel lies below the level of the joint space. In our patient the vessel 
arose from the popliteal artery immediately behind the posterior attachment of the lateral 
cartilage and a similar relationship was observed in two of three cadavers examined 
Technique of meniscectomy —t has always been suspected that the use of Smillie’s cartilage knife 
is fraught with danger. On one other oceasion the knife was felt to pass through the capsult 
posteriorly, fortunately without any serious result Phe knife was not felt to pierce the 
capsult in the present Case and it is not clear at what stage the injury to the artery took place 
lngiography The angiogram was valuable in determining the type of lesion, but the poor 
contrast within the aneurysmal sac was disappointing More experience and a_ better 
radiographic technique might have led to better results when the retrograde filling of thi 
popliteal artery from the aneurysm was attempted 
Treatment Vhe critical point to be determined is the point of origin of the aneurysm and 
its relation to the popliteal artery. If the sac arises directly trom the popliteal artery there 
is a serious risk of occlusion of the artery when the aneurysmal sac is obliterated, and in 
such a case it would be wise to delay Operation until the collateral circulation could be 
established, and a coincident lumbar sympathectomy should be undertaken, 1f necessary, to 
tide the patient over the early period after occlusion of the popliteal artery 

If the aneurysm is shown to arise from the inferior lateral genicular branch, the ease 
with which it can be dealt with will depend upon the length of the proximal part of the 
branch and the secondary changes that have taken place in the wall of the aneurysm. In such 
cases early operation is likely to permit easier and more satisfactory operative repait 
Operative technique Although ligation of the entering vessel and excision of the sac may 
considered the method of choice in dealing with saccular aneurysm, whether this be of 
the false or true variety, the ease with which a satisfactory result may be obtained by 
endo-aneurysmorrhaphy reinforces the view recently expressed by Rogers (1951), who 
described three cases in which this method was used. In accessible situations like the popliteal 
space, where dissection can be readily carried out and vessels controlled either by arterial 
clamps or digital pressure, it is easily practicable to open the sac and occlude the arterial 


openings on the inside with little loss of blood 


SUMMARY 
| \ case of traumatic aneurysm in the popliteal fossa atter a lateral meniscectomy is 
deseribed 
Relevant factors in the surgical anatomy of the inferior genicular artery are discussed 
Phe value and limitations of angiography of the popliteal artery are considered 
1 lreatment ts governed by the degree of involvement of the popliteal artery In the case 
described cure of the aneurysm was obtained by endo-aneurysmorrhaphy 


We are yrateful to the Medical Superintendent of the Repatriation General Hospital Here 


tor permission to report his case 
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XANTHOGRANULOMATOUS DISEASE OF BONE WITH 
POLYARTHRITIS 


Report of Two Cases 
ENGLAND, and H. G. H. RICHARDS, WINCHESTER, ENGLAN! 


Phe cases to be deseribed present, as far as we can tell from the literature, a unit 


combination of pathologic al changes, namely: 1) rheumatoid polyarthritis 2) advanced cy 
changes of long bones showing Iistologically a xanthogranulomatous type of lesion 


ase, enormous cystic swellings of the limbs with a histological resemblance 


CASE REPORTS 
Man aged fiftv-nine vears. History of pain and swelling of the left knee in 1938. Availab 


idicate that there was a large effusion associated with an extensive bursa in the poplitea 
| Treatment was by excision of the bursa and svnovectom\, The bursa and the joint bet 
contained thick fibrinous thuid. After operation the knee made good progress and he returned 

work. Later he noticed increasing pain and stiffness in the elbows, wrists, hands and fingers, a 


well as in both knees e was first seen by one of us (G. N. G.) eleven years after the onset. H 


H 
had increased rapidly during the previous vear and during the last tew months he ha 


been contined to bed 
Clinical finding He looked older than fiftv-nine. He was poorly nourished and the muse] 
generally were wasted. Lymph nodes were palpable in axillae and groins but not elsewhere 
abdominal and thoracic organs showed no abnormality. Arthritis involved both shoulders, elbow 
wrists, fingers, hips, knees, and tarsal and metatarso-phalangeal joints The wrists and fit 
joints showed deformities characteristic of rheumatoid arthritis, with ulnar deviation 
metacarpo-phalangeal joints. There was an enormous cystic mass over the extensor surface 
the mght forearm in its upper three-quarters This spread round the forearm, especially on thi 
outer side, but did not envelop it completely The cyst was in the main adherent to the skin at 
was not tense It appeared unilocular and did not obviously communicate with the elbow joint 
There were several small subcutaneous nodules in the right elbow region, flattened and about thi 
size of a split pea, but these were not found elsewhere \ Jarge cystic mass occupied the right 
popliteal space and extended widely into the thigh and calf 

The evst of the right forearm was removed. [t was found to be closely adherent to the ski 
and burrowed deeply among the muscles. Dissection was diffi ult owing to the lack of a detinite 
cyst wall, which in places was formed by the surrounding tissues themselves Ihe greater part 
was composed of a single cavity but near the elbow there was some loculation and a sma 
communication with the joint. The cavity was lined by a thick tnable membrane of a dirty 
colour, it contained a thick light brown fluid with much semi-solid vellow necrotic debris 
cyst lay directly on the posterior surface of the shaft of the ulna and there was a definite opening 
about half an inch in diameter, in the cortex by which the cyst cavity Communicated with the 
medulla of the bone. Sufficient cortical bone was removed to show the bone structure Phe cortex 
was thin, like parchment, and little of the normal cancellous bone was seen. Instead, a tew tine 
trabeculae crossed the medullary cavity transversely, dividing it incompletely into compartment 
The lining and contents of the bone cavity were lke those of the cyst Iwo small subcutaneou 
nodules from the inner aspect of the elbow were removed and found to contain normal fatty tissue 

The large semi-membranosus bursa was later removed. It showed a rather more detinite a1 
friable capsule than the cyst of the forearm. Its contents were a thick yellow “ pea soup |) materia 
containing many yellow fragments of fibrin. The cyst communicated with the knee joint by a: 
opening large enough to admit the tip of the index finger. Brown hypertrophied synovial membrat 
was removed from the knee joint through this opening 
Radiogvaphic examinatior The elbows, wrists, hands, knees, and mid-tarsal joints showed chang: 
of rheumatoid arthritis, with loss of joint space and circular erosions of bone adjacent to the 
articular surtaces of some of the joints. The most striking teature was the condition of the juxta 


articular bone of the elbows and knees, and of the whole shaft of the right ulna and much of the 
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fifth left metacarpal (Figs. 1 to 5). Numerous large cysts were seen in those areas, and the att 
bones showed well marked thinning of the cortex by absorption from the inner side. The medullary 
pattern was replaced in some parts by a homogeneous ground-glass appearance and tn others b 
circular areas devoid of any bony structure or opacity. In some places large trabeculae of compact 
bone traversed the medullary cavity 

were most marked in the right ulna (Figs. 1 and 2), the whole of which 
aftected. In the upper part of the shaft a number of trabeculae partly divided the cavity int: 
separate Compartments Phe compact bone of the cortex was eroded irregularly In the lowe! 
half of the shaft the cortex was almost unrecognisable in places, and everywhere very thin Phe 
trabeculae were less well developed. Several small defects were seen in the cortex. Here and there 
along the shafts there was deposition of periosteal bone in small amount. The right radius showe: 
a single large cavity Just proximal to the wrist joint (Pig. 2). The lett ulna showed similar change 
to the right but only at its proximal end. The left fifth metacarpal showed the same changes 1 


} They were also seen above the lateral epicondyle of each humerus and at 


nd of the lett femur Phere was advanced arthritis in both knees, with disorganisath 


# the joint surfaces, especially on the left (Fig. 5 The skull, vertebral column and other lin 


bones showed no signiticant changes 


1 Phe results of biochemical and clinical pathological investigations 


shown in Table I 
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Morbid anatomy and histology. Biopsy fragments from cystic mass of vight f 


dna—The wall of the cyst was a poorly vascular xanthogranulomatous connective tissue (Fig. 6), 


abundant in deeply eosinophilic collagen. Three special features were of interest. 1) Focal necrosis 
had occurred within the wall, and the inner (eyst lining) layer generally had become necrotic, 
melting away to form the mass of amorphous, greasy fluid noted within the cyst at operation 


These areas of focal necrosis in places had a vaguely “ palisade ’ arrangement of surrounding 


hic. 6 


NManthogranulomatous tissue from wall of 
eyst overlying right ulna 


Fic. 7 
Figure 7- Foam cells in medullary cavity of right ulna. Figure S— Chronic inflammatory reaction 
with some giant cells, in synovial membrane of the left knee 


endothelial cells reminiscent of (though not so definite as) those in ‘' rheumatic " nodules: sections 


suitably stained did not show acid-fast bacilli. 2) Multinucleated giant cells were present here and 


there. 3) Sheets of polygonal © foamy or‘ xanthoma " cells, about three or four times the size 


of a large Ivmphocyte, were observed; their nuclei were central, of medium size, and dark 


staining; their cytoplasm was foamy and occasionally contained fine golden pigment 


Fig. 7) 
They occurred as part of the cyst lining, and deep within the cyst wall. The outer layer of the 
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cyst encroached indefinitely upon surrounding skeletal muscle, the fibres of which appeared 
hyaline in places; arterioles, which were scanty, showed thickening of their walls 

Special stains showed the following features: mucin and glycogen were absent from all cells 
but a paraffin block section stained by Sudan Black revealed many tine droplets in the cytoplasm 
of the xanthoma cells and abundant coarse droplets packed tightly in the giant cells. Parts of 
the amorphous material lving within the cyst cavity likewise took up the Sudan Black 

\ section taken from within the medullary cavity of the ulna showed trabecular bone tragments 
in the interstices of which sheets of large foamy cells occurred in some parts, while granulomatous 
inflammatory tissue was evident in others (Fig. 7) 
Semimembranosus bursa~~Macroscopically, the specimen consisted of a large sac which, when 
emptied and flattened, measured 21 centimetres in length. Externally it was smooth. On onening 
the specimen it was seen to be thin-walled and, though it was multilocular, the greater part 
consisted of one large sac with a finely granular lining. The sac contained abundant vellow, greasy 
pus-like fluid; several fragments of polypoidal synovial membrane were also removed from. the 
knee joint 

Histologically, the wall of the bursa was composed of tissue showing a more chronic state 
oft the inflammatory reaction seen in the cystic tumour from the right forearm. Where it was thin 
the picture was that of hyaline eosinophilic dense connective tissue with secondary invasion by 
giant and mobile cells. Where it was thick the inner layer (lining the sac) showed a more active 
inflammatory reaction which included small groups of xanthoma cells and large macrophages 
Sections stained by Sudan 3 showed abundant lipoid deposits in xanthoma cells and = large 
macrophages. The polypoidal fragments of synovium from the right knee joint showed intense 
infiltration by round cells of the plasma variety. The tissue was highly vascular; lining cells 
were swollen, as were the fibroblasts of the deeper tissue; in some places collections of xanthoma 
cells and, in others, small groups of giant cells were observed (Fig. 8). In places the tissue elements 
showed nuclear pyknosis and general staining as 1f in the early stage of necrosis 


Comment — There were three unusual features in this case: 1) The extensive changes in 
several of the bones, particularly the right ulna. In the affected bones there was destruction 
of the normal architecture of the bone which was so severe as to be reminiscent in places of 
a giant-celled tumour. 2) The two large cysts, both connected with joints affected by chronic 
arthritis. These cysts might be regarded as of similar nature to the Baker's cyst. But the 
two cysts described were much larger than the usual type of Baker's cevst, which is associated 
with osteoarthritis rather than with rheumatoid arthritis. Moreover the semi-necrotic lining 
and the contents of the cysts were unlike those of a Baker’s cyst. 3) The presence of xanthoma 
cells in all the lesions. 

Differential diagnosis radiographic appearances are similar to those seen in 
hyperparathyroidism, but the blood picture is entirely different, and the morbid histology 
is not that of osteitis fibrosa. In place of the developing fibrous tissue of osteitis tibrosa are 
found sheets of large foamy cells here and there among the granulomatous inflammatory 
tissue. The case cannot be fitted into any of the types of lipoidosis so far described. The 
absence of any affection of the bones of the skull and of other viscera are important points 
of distinction, as also are the associated polyarthritis and cyst formation. Although the 


radiographic changes in some of the bones were suggestive of giant-celled tumour, the case 


is distinct both clinically and pathologie ally. Another rare condition with a similar radiographic 
picture is hydatid disease of bone. But the contents of the eyvsts showed no evidence of 


hvdatids, and Casoni’s test was negative 


Case 2-- Man aged thirty-five years. Painter. Complained of polyarticular rheumatism of seven 
vears’ duration. Both hands, the right elbow, both knees and both ankles were atfected There 
was a history of pleural effusion before the onset of the arthritis and examination showed diminished 
air entry at the base of the right lung The night epitrochlear lvmph node was enlarged, but no 
other abnormal features were noted on clinical examination 

Radiographic examination The most striking changes were seen in the right elbow and the upper 
and lower ends of the right ulna (Figs. 9 and 10 At each end of the right ulna there was a large 
decalcified area suggestive of multiple cysts. The margins of the decalcified area were clear cut 
and the adjacent bone appeared normal The nght elbow, and the left wrist and carpal jornt 
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showed evidence of arthritis. In the feet, there were marked arthritic Changes in the metatarso 


phalangeal joints and cystic changes in the adjacent metatarsal heads 

Cli pathological data — The results of biochemical and clinical pathological investigations are 
shown in Table Il. Bacteriological examination of material from a cavity in the lower end of 
the left radius revealed no bacterial infection Fibrinous material removed from the right wrist 
joint did not yield evidence of tuberculous infection either on culture or by guinea-pig inoculation 
Morbid anatomy and histology — Biopsy specimens were taken from the | 

radius, from the right epitrochlear lymph node, and from the right inferior radio-ulnar joint. The 


ower end of the left 


] vy end of the left vadiu telded two white irregular fibro-fatty tragments, measuring 1°5 
centimetres and 1-3 centimetres in greatest diameter respectively, the smaller of which contained 
a piece of bone. Histologically, one of the fragments was composed of fibro-cellular tissue with 
villous protrusions covered by flattened endothelium and was heavily infiltrated by round 
cells (mainly plasma cells); the tissue was very vascular and the appearance suggested that this 


was a tragment of synovium showing marked active chronic inflammation. The second tragment 


consisted of bony trabeculae in the interstices of which adipose marrow was apparent in places 


but for the most part it had been replaced by a loose fibrous tissue showing scattered round-cell 


bia. 


Right elbow 


accumulations, mainly around the vessels The tindings suggested active chrome arthritis with 
mvelotibrosis in adjacent bone The lymph node from the right elbow showed a chronic non Spec4ite 
inflammation with a mild degree of tibrosis and Intraphagocytic golden pigment suggesting 


inferior 


drainage trom an area which had been the site of haemorrhage The specimen from the right 


radio-udnar joint consisted of fibrous capsule and fragments of fibrocartilage in which there was 
an intense granulomatous inflammation with focal necrosis and collections of large lipoid phagocytes 
The synovial lining showed intense infiltration by round cells, and tended to be buried in the 
inflammatory process involving the capsule The lower end of the ulna was honeycombed and 
eroded on its articular surtace The medullary cavity contaimed a tirm grevish-white material 
Histologically, the bone was eroded by a xanthogranulomatous inflammation in connective 
tissue (Fig. Tl); this process extended upwards from the articular surface into the interstices of 
the spongy bone and its marrow cavity Phe xanthogranulomatous tissue varied trom place to 
place In some areas it contained a fairly dense background of tibrocytes and mature collagen 
with mobile round cells and granulocytes interspersed between the fibres, but predominantly it 
consisted of sheets of cells, of foam-cell type in places (Fig. 12), elsewhere having the cell outline 
and compact central nucleus of foam cells but with very little tine granularity of the cytoplasm 


Phey resembled, in tact, lymphocytes in clear spaces bounded by cell membranes 
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I] detined foci of necrosis, variable in size, were frequent in this xanthogranulomatous tissue 


in some of these foci polymorphonuclear cells were abundant, in others they were entirely amorphous 
One focus of necrosis had become completely walled off by a tibrous capsule and formed a small 
evst (Fig. 13 


Occasional giant cells surrounded cholesterol clefts 
mainly plasma cells) were present 


where the shaft proper commenced 


Here and there dense round-cell 
foc} Phe inflammatory reaction was demarcated abruptly 
The lesion was markedly osteoly ti 


2. Granulation tissue 
round cells 


ase infiltrated with 


mobile 
from lower end of nght ulna 


170 


of mic FOSCOPIC ¢ vst conta 


An area of foam cells from lower end of right ulna 170). Figure 18—Fib 
ung necrotic material 


from lower end ot right ulm 


\ sudan Black stain applied t 


O a parathin section 
xanthoma 


showed that some of the foam 
cells contained many fine granules of a lipoid substance, but they appeared P. ALS 
negative. The lipoid staining was much less striking than it was in Case | 


Comment — In this case, as in Case 1, rheumatoid polyarthritis was associated with alteration 
of the normal architecture of bone close to an arthritic joint; and again the ulna was the 
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bone chiefly affected. The biochemical findings were for the most part normal, but in this 
case and in Case | the thymol turbidity and flocculation tests were abnormal, suggesting a 
mild degree of liver damage, and in Case 2 the serum « holesterol rose to a high normal value 

Histologically the material removed from the ulna showed xanthogranulomatous 


inflammation probably in an earlier phase than that in Case 1, but essentially similar to it. 


DISCUSSION 

These are two unusual cases of polvarthritis complicated by a xanthogranulomatous 
process affecting juxta-articular tissues. Examination of the literature has revealed four 
cases bearing at least a passing resemblance to our own. although none is precisely similar 
They may be summarised thus: 1) Graham and Stansfeld (1946): A man of twenty vears 
developed polyarthritis (simulating rheumatoid arthritis) with multiple cutaneous 
subcutaneous and muscular nodules of xanthogranulomatous tissue showing what was 
believed to be a certain amount of neutral fat o1 hipoid. There was also patchy radiological 
bone destruction and gelatinous degeneration of marrow, The blood chemistry was normal and 


necropsy showed only minor changes in the viscera death was due to progressive emaciation, 
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empyema, and the development of sarcoma in one of the nodules. The bony changes in 
this case were not the striking cystic lesions seen in ours, and the xanthogranulomatous 
element was in the form of nodules rather than evstic bursal swellings. 2) Layani (1930 

quoted by Graham and Stansfeld): A woman of forty-six whose illness terminated fatally 

alter seventeen vears. For the first fifteen years it was characterised by arthritis. at first 
monoarticular and later polyarticular; then there was a period of two or three vears when 
progressive bone destruction was produced by xanthomatous tissue, chiefly in juxta-articular 
situations. Finally, she developed hypercholesterolaemia up to 1,344 milligrams per cent 

Phe xanthogranulomatous lesions were not bursal (as in our case) and the blood cholesterol! 
was raised. 3) Weber and Freudenthal (1933-1943): A man of thirty-five who developed 
pain and stiffness of various joints with temporary swelling; later, mobile cutaneous nodules 
up to the size of a cherry occurred over the backs of fingers, thumbs, elbows. about the face 

head and buttocks, and over the greater trochanters. Histologically these nodules were 
masses of Xanthoma cells scattered between collagen bundles. Slight hypercholesterolaemia 
(300 milligrams per cent) was the only important biochemical abnormality in the blood 

This again was a hypercholesterolaemic disease with nodular (not bursal) xanthogranulomata 

and without cystic disease of bones. 4) Fletcher (1946) recorded the case of a man aged 
forty-two who suffered a progressive polyarthritis simulating rheumatoid arthritis for about 
four years, Both olecranon bursae then enlarged and histologically were chronically inflamed. 
with numerous leucocytes and histiocytes; the bursal cavities contained organising fibrin 
A few months later nodules attached to bony structures deep to the skin appeared over the 
head, scapular region, a humeral condyle, both greater trochanters, and over the lower end 
of each radius and ulna. They also occurred adjacent to the small joints of the feet. Most 
were about a quarter of an inch in diameter. The lymph nodes of both inguinal groups wer 
enlarged. This case resembles ours only in the relationship of bursitis with polyarthritis 

the nodules were histologically of “© neerobiotic "ty peas distinct from the xanothgranulomatous 
inflammation we have described. 

Graham and Stansfeld (1946) and Layani (1939) considered that their re spective cast 
belonged to the “ lipoidoses,”’ and were therefore disorders of the reticulo-endothelial system 
Weber (1944), however, discussing the svndrome of rheumatoid arthritis combined with 
multiple xanthomatous connective tissue infiltrations, suggested that the relationship of thi 
xanthomatous deposits to the arthritis is analagous to that of gouty tophaceous deposits 


sometimes apparent in osteoarthritis with exaggerated Heberden's nodes. As far as our two 


cases are concerned we remain in doubt whether they represent extensions ol the joint 


lesions into juxta-articular tissues, or whether they are examples of rheumatoid polvarthriti 
combined with a tvpe of “ lipoid reticulosis."" Our present lack of knowledge makes the 
debate somewhat fruitless; for on the one hand we are still ignorant of the precise cause of 
the rheumatoid process, and on the other we are equally ignorant of the fundamental nature 
of the lipoidoses 

Nevertheless, certain observations may be made from the study of our cases: 1) Some of 
the xanthogranulomatous lesions in Case | showed zones of necrosis bearing at least a passiny 
resemblance to that in the better known nec robiotic subcutaneous nodules now well recognised 
in certain cases of rheumatoid arthritis. In the latter, however, necrotic foci are surrounded 
by a detinite and characteristic palisade of radially arranged fibroblasts not seen so convincing! 
in our case, The necrotic areas in Case 2, though just as striking, resembled pyogenic lesion 
that had become walled oft 2) Degenerative features in the form of eosinophilic hyaline 
change in collagen, together with vascular changes in the bursal lesion in Case |. wer 
noteworthy; they again remind one of the ‘‘ rheumatic and para-rheumatic disease 
3) The more cellular regions in both cases, basically granulomatous, and containing fat-laden 
cells (varying from medium sized histiocytes up to large “' foam cells"), nevertheless bea 


strong resemblance to the lesions described in the third or xanthomatous phase of Hand 
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Schuller-Christian disease. In short, practically all the histological features we have described 
in the bones and bursae can be found in the normocholesterolaemic group of lipoidoses now 
considered different staves of the same disorders -namel\ Letterer-Siewe disease, eosinophilic 
granuloma, and Hands-Schuller-Christian disease. 4) It must, of course. be remembered 
that the so-called “ xanthoma"’ or ‘‘ foam ”’ cells are by no means pathognomonic of the 
lipoid reticuloses, and similar structures are often observed in traumatic fat necroses of the 
breast (or other adipose regions), in the vicinity of old ovarian haemorrhages, in hydrosalpinx, 
and in degnerating colloid adenomas of the thyroid where haemorrhage has occurred. In 
short, they may appear when there is damage to lipoid-laden tissue, or when lipoid is liberated 
from the red cells of an old haemorrkage. 5) The abnormal thymol tests (suggesting 
parenchymatous damage in the liver) and the rising blood cholesterol (suggesting a disturbance 
of cholesterol metabolism) in the second case are probably significant, but their correct 
interpretation is as vet uncertain They at least suggest that the disease process 1s not 
confined to the joints and juxta-articular tissues alone, 

It is our belief that the phenomena exemplified by the above two cases polyarthritis 
accompanied by xanthogranulomatous lesions in adjacent bones and soft tissue — are not as 
rare as they seem. Many cystic lesions of bone are noted radiographically which never come 


to detailed histological examination, and the problem certainly merits further investigation 


Qur thanks are due to Dr H. B. Morgan, of the Manor House Hospital, tor early details of Case 1. We 
wish to thank Dr |. Dawson for the radiological material and for his helptul advice, and Mr H. H. Langston 
Who has allowed us to report Case 2. We are most grateful to Dr D. H. Collins of Leeds for advice and 
encouragement on the histological aspect of these cases 
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MULTIPLE CYSTIC TUBERCULOSIS OF BONE (JUNGLING’S DISEASE) 
Report of a Case 
WILLIAM GIRDWOOD, JOHANNESBURG, SOUTH AFRICA 
In 1920 Jungling reported nine cases of “* osteitis tuberculosa multiplex cystoides,”” and 
observed that it occurred in adults, that it was practically confined to lesions of the hands 


and feet, and that there were no sequestra or sinuses He considered that the cases were 
tuberculoid in origin and were caused by an avirulent tubercle bacillus. In some respects 


y 


Fic. 2 


Phe lett hand 


they showed features closely related to Boeck’s sarcoidosis, Other reports in the literature 
have appeared under the titles multiple cystie tuberculosis of bone (Thornton 1938), Besnict 
Boeck-Schaumann disease and Perthes-Jiimgling disease. Birdsong and L’ Engle (1948) found 
reports of only fourteen cases in the literature. Since that date, several further cases have 
been deseribed by Frost (1942), Fox (1944), Jacobsen (1986), Kreidberg and Downing (1848 
and Law (1939). In some cases children have been affected. Miliary lesions affecting the 
flat bones have been reported by Meng and Wu (1942) and Kienbéck (1931) has deseribed 
multiple eystic tuberculosis affecting only the long bones. Turkish et a/. (1949) poimted out 
that Jiingling, reporting this disease in 1920 and 1928, noted the following characteristics 
1) Gradual onset during puberty or thereafter. 2) Pain occurred early and was not severe 
3) The small bones of the hands and feet were affected. 4) Cystic degeneration was seen on 
radiographic examination. 5) No involvement of periosteum or joints was present. 6) Often 


there was involvement of skin in the affected area (sarcoid). 7) No tuberele bacilli were 


MAY 195% 


AG 
i 
: 
TEA ; : 
4 
Phe right forefoot 
= 
voL. 35 B, no. 2, 


2S6 W. GIRDWOOD 


discoverable, 8) Tuberculous skin tests were usually negative. 9) Histology showed epithelial 
ind lymphocyti cells and occasional giant cells, but no caseation or tuberculous bacilh 
10) The disease took a slow course, tending to spontaneous improvement and even recovery 
Phe reported cases of the disease in children had differed in that tuberculin skin tests were 
usually positive, guinea-pig inoculations or cultures were not infrequently positive, caseation 
Was occasionally noted, associated skin lesions were only rarely seen, the long hollow bones 
were sometimes involved, and, although local lesions had a tendency to heal, the patient 


frequently died of generalised tuberculosis 


CASE REPORT 

An adult Bantu patient complained of a swelling of the right metatarso phalangeal joint 
of three months’ duration. There was only slight pain. On examination the swelling of the 
foot was bony-hard. There was no attachment to skin and no tenderness, scars, sinuses or 
local heat. In the left hand, in the 
region of the first metacarpal bone, 
there was a diffuse swelling without 
joint involvement This) also 
bony-hard, not tender or hot, and 
without evidence of sinuses. In the 
neck there were multiple small shotty 
glands in the posterior triangle, with 
larger glands in the left submental 
and right submandibular region. 
There was a broad sear in the upper 
part of the left side of the neck, 
extending over the parotid region; the 
patient stated that this had discharged 

spontaneously in childhood, 
Radiographs of the left forefoot 
(lig. 1) showed destruction of the 
metatarso-phalangeal joint by a evstic 
trabeculated lesion. There was expan 
sion of the bone and good definition 
of the cystic spaces Erosion with 
bursting of the shell of the cortex 
was possibly present only one 
area. The lesion was diffuse, extending 
lation tissue with giant cell through the whole of the proximal 
phalanx and proximally to the middle 
of the metatarsal. Radiographs of the left hand showed similar but less extensive cysti 

changes in the first metacarpal (Fig. 2) 

Differential diagnosts Radiographically the lesion did not suggest a tumour Syphilis, 
common in the Bantu, was unlikely, as sclerosis of an irregular nature with gross periosteal 
new bone is the usual feature. Pyogenic osteitis required consideration, but the trabeculated 
cystic appearance without gross sclerosis or bone abscesses was against this. Gout was 


considered, but there was no evidence of chalky calcified areas, and the clinical lesion was 


painless and did not resemble gout. The numerous cystic areas favoured a diagnosis such 


as medura-mycosis, but this was excluded by the absence of sinuses and induration. The 
bones were too well calcified for osteitis tibrosa eystica 

Phe remaining possibilities were tuberculous dactylitis and Boeck’s sarcoidosis. Brailsford 
(1944) described a trabeculated eyvstic form of tuberculous dactylitis. The metacarpal lesion, 
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with changes contined to the bone without involvement of the joints, together with the 
shotty glands in the neck and an old neck sear over the left parotid, and an increased 
sedimentation rate, supported a tuberculous origin. With regard to Boeck’s sarcoidosis, the 
lungs were perfectly normal, there were no skin nodules and no evidence of uveoparotitis ; 
but the serum proteins showed a total of 84 grammes per cent (albumen 4, globulin 4-4) 
his state of the proteins is a common finding among Bantu population and cannot be regarded 
amongst them as specific for sarcoidosis 

[Treatment The lesion of the foot was excised completely and a bone graft from the right 
lium was inserted. Fixation was obtained by the use of a probe extending from the tip of 
the right first toe through the distal phalanx and the graft into the small remaining part of 
the first metatarsal, supplemented by a plaster splint. After three months the probe and the 
plaster were removed, and the patient was encouraged to walk. 

Description of specimen he cut surface of the specimen had a@ light brownish fleshy 
appearance and contained numerous bony spicules and fibrous bands running through its 
substance. Microscopically, sections showed the specimen to consist, for the most part, of 
tuberculous granulation tissue, in which there were numerous giant cells of the Langhans 
type, with well marked follicle formation (lig. 3). Focr of caseation, scattered irregularly 
throughout the granuloma, could also be seen. In addition, a few bony trabeculae and tibrous 


connective tissue were present Very scanty acid and alcohol fast bach were observed 


The histological features were those of a tuberculous dactylitis 
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A NEW PATTERN OF BONE-HOLDING FORCEPS 
JOHN CHARNLEY, MANCHESTER, ENGLAND 


t Orthopaedu Vanchester Universit 


Existing patterns of bone-holding forceps for plating or grafting fractures of the long 
bones seem to have been designed with the object of holding together three objects 
simultaneously — namely, the two ends of the fracture and the plate or bone graft that is to 
be screwed to them. In that technique the bone-holding forceps are used in pairs; one forceps 
holds one of the bone fragments and one end of the graft or plate, and the opposite end ot 
the plate or bone graft is held to the corresponding bone fragment with the other forceps 
lo get the fracture reduced and clamped to the graft or plate often requires considerable 
juggling, and maintenance of the reduction is impeded by the fact that the graft or plate 
obscures Inspection of the fracture line. The blades of the fore eps have to be ¢ omparativel\ 
narrow so that they do not cover more of the surface of the graft or bone plate than is available 
between two screw holes, and narrow blades reduce the rigidity of the clamping action, The 
Lowman clamp has the additional disadvantage that it must be passed underneath the 
fragments, and thus complete stripping of the bone ends is necessary on the deep surface 

The clamp described here (Fig. 1) holds in rigid alignment the two fragments of the 
fracture alone and then the graft or plate can be screwed to the exposed surface without 

any need for the graft or plate to be 
held by the clamp. The essential 
feature the design of 
detachable jaws, which 
provided in three sizes. For 
plating or grafting of long bones 


the jaws carrv a single longitudinal 
| 


' gutter on the surfaces which are 
\) opposed to each other The 
fractured long bone is gripped in 

- | these jaws, and the parallel gutters 

then automatically coax tlie 

fragments into alignment as the 
curved surfaces of the fragments 
settle into the vrooves under the 
pressure of the clamp (Fig. 2). The 
jaws are pivoted at thei point ot 
attachment to the forceps so that 
the pressure of the foreeps is 
distributed equally to both 
fragments, and this pivoting 


} 


Phe forceps with range of detachable jaws 


action enables the fragments to be 


held even if they are of different diameters or if the bone tapers at the site of fracture. 


forceps can be apphed without stripping the deep surface of the fracture. The fragments 


can be adjusted to obtain a“ hairline” fit with the fracture line fully exposed and with the 
certain knowledge that this reduction will be maintained when the fracture line is obscured 
from vision by the application of the plate or graft. 

In bone grafting with this clamp the exposed surface of the bone lying in the grip ot 
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the clamp can be “ planed" down with a chisel to give a flat surface extending accuratel\ 
from one fragment to the other, so that the graft can be securely bedded against the fracture. 
Phe smallest pair of parallel jaws are used for the radius and ulna while the other two 
sizes are available for large bones; it is, however, often surprising how the small pair of jaws 
can be used for even large bones. 
To complete the range of usefulness of the instrument special jaws are provided for 
holding fractures of the patella, olecranon and medial malleolus, lor the patella, two hooked 


jaws are used in the manner shown in Figure 3, which is self-explanatory. kor the olecranon 
and medial malleolus one of the hooked jaws acts against a‘ peg-shaped " attachment in 
the Opposite Jaw of thr clamp lor this a one-eighth inch drill-hole is made in the shaft of 
the ulna or tibia to receive the peg in the manner illustrated (lig. 4). 


Phis instrument has been on trial for over two years and is regarded as an important 


addition to the fracture surgeon's armamentarium,. It is manufactured by Chas. Fk. Thackray 
Ltd., Park Street, Leeds |. 
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THE MOVEMENTS OF BONES AND JOINTS 
5. The Significance of Shape 
A. Cork, IRELAND 
Inatomy Department 


Phere are no flat articulating surfaces. This is a fact of anatomy, but it was to have 
been expected upon the basis of the Law of Incongruence put forward by Walmsley (192s) 
in this Journal, Walmsley did not use the expression italicised above: he stated his law in 
the form of two indepr ndent theorems: 1) that no articular surface is a surface of revolution 
and 2) that no one of a pair of articulating surfaces is congruent with its fellow except in one 
position, which is characteristic for each joint. We have called this position the synarthrodial 
or close pac ked position, and have demonstrated that the incongruence found in all other 
positions is an aid to the efficient lubrication of the joint. Flat surfaces would be congruent 
Inevery position 

hurther, the articulating surfaces are not even ruled surfaces that is. no line drawn 
upon them can be straight This fact determines the kinematics and the kinetics of the 
synovial joints, for it determines the geometry of the movements carried out by one surface 
upon another. It is true that some surfaces are so lightly curved that, loosely. we may call 
them “ flat’; but careful examination will show that even these are curved in the sense 
imphed throughout this paper. We may call this“ anatomical curvature "’— the mathematician 
calls it the second, or Gaussian, curvature of the surface, after the celebrated Gauss. who 
wrote so much upon this topic. There are two kinds of anatomical curvature. One has been 
called elsewhere the ovord tvpe, the other has been called the sella type (MacConaill 1946 
Phe sellar type is that of which the saddle-surface is a special case; it is a surface which is 
convex mm one direction but concave in another. The ovoid tvpe is one of which both the 
humeral head and the glenoid cavity are special cases; it is either convex in all directions 
or concave in all directions. The term “ ovoid’ directs attention to the fact that such a 
surface is more like a piece of egg-shell than (say) a sphere, in that its curvature varies 
continuously from point to point, the same being true of sellar curvatures as well 

since the curvature of an articular surface varies from point to point, so that no two 
points have the same curvature, and since the curvature at corresponding points differs 
from man to man, one has to consider the dynamics of the synovial joints in terms of a 


lughly generalised geometry. This geometry can give us results which reach no more exact 


quantitative expression than the terms “equal to,” “ greater than’’ and “less than 


These, however, are sufficient for us to establish a comparative dynamics of ovoid and sellat 
jomts, which can be veritied by observations upon both normal and abnormal joints. It is 
this comparative dynamics that gives significance to shape, and that will be dealt with in 
this paper. The dynamics of joints in which one bone articulates by means of two distinet 
surfaces — the condylar joints — will be the subject of a later paper. 

Phe geometrical basis of articular dynamics has been discussed elsewhere (MacConaill 
19046 Phe conclusions reached will be stated and used here as the need arises. The essence 
of the affair is that articular dynamics are referred to the joint surtaces themselves, not to 
xternal co-ordinates as has been the « ustom hitherto, with the notable exception ot Goodsu 
IS868). Goodsir’s approach, however, involved many unnecessar\ assumptions, and he lived 
before the intrinsic geometry of curved surfaces was as fully developed as it is now. Rudolph 
Kick (1910), on the other hand, deliberately brought the ovoid and sellar types ot surtace 
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into a single dynamical scheme, upon the assumptions that the joint surfaces were in contact 
during movement as when at rest, and that the deformability of articular cartilage could 
therefore, be invoked to offset differences in form between the two tvpes of surface. His 
primary assumption, that the surfaces remain in contact when in motion, is disproved by 
the demonstration that they are in fact separated by films of synovial fluid. Hence there is 
i clear need for a dynamics that takes account of the anatomical differences between the 
two types of joints: the questions posed by structure are never meaningless. 
Definitions In all that follows terms such as “ point,” “line,” “path and area 
refer to points, lines, paths and areas lving wholly on the surface. We assume, however, that 
these can be viewed by an observer situated outside any such surface; this “ physical 
assumption " enables us to circumvent certain difficulties that would be impassable to. the 
pure mathematician 
fhe shortest distance between two given points will be called a chord. Phe word 
rotation’ will be used in its medical sense: that is, a rotation about an axis perpendi ular 
‘normal ’’) to the surface \ simple translation (“slide "’) along a chord produces no 
rotation of the translated body this can be proved rigorousl\ Such a movement produces 
what we have earlier called a swing (MacConaill 1948). Any line between two points 
everywhere concave towards the chord between them, will be called an are: this detinition 
accords with that in ordinary (plane) geometry. There will be two angles between any ar 
and its chord, one at the origin and one at the termination of the are These are the angles 
subtended by the are 
\ uniform translation or slide along a linear path is a movement during which a 
viven line in the moving body always makes a constant angle with the path. This has 
elsewhere been called a‘ self-parallel ’ displacement. When the path is an are, the moving 
body undergoes a conjunct rotation, the magnitude of which is equal to the sum ot the angles 
subtended by the are: just as it would be in similar circumstances upon a flat surface. The 
curvature of an are is defined as the conjunct rotation per unit length of are, as in plane 
geometry. This is, indeed, the only definition of curvature that is applicable to ares on all 
kinds of surfaces. A conjunet rotation achieved by means of a slide along an are will be called 
monodal conjunet rotation (Gr., mono-hodos—single-path). This is to distinguish it froma 
conjunet rotation consequent upon a slide along two successive paths —a diadochal path 
Phe comparative dynamics of ovoid and sellar joints is mainly an affair of monodal conjunet 


rotations, as will now be seen 


THE COMPARATIVE DYNAMICS OF OVOID AND SELLAR SURFACES 

By the angular sum of a three-sided figure we mean the sum of its three internal angles 
his is two right angles when the figure is bounded by straight lines. [t 1s not two right 
angles (in general) when the figure is bounded by curved lines. A triangle bounded by chords 
is the equivalent on a curved surface of one bounded by straight lines on a flat surface 
Such a chordal triangle has an angular sum that differs from two right angles. It 1s less 
than two right angles on a sellar surface, and greater than two right angles on an ovoid 
surface (Figs. | to 3). The comparative dynamics of joints depends upon this law of trran Le 

Phe reader is now referred to Figures 4 and 5. Let ORS be an are of a circle having its centre 
at P, so that PQ and OS are radii. It is not presumed that these radii are equal, but they do 
cut the circumference at right angles; this is all we need to know. Let OS be the chord propet 
to the ar ORS Phen a body sliding from O to along the are will suffer a conyunct rotation 
equal to the sum of the angles ROS and RSQ. We wish to compare the conjunct rotation 
so brought about upon a sellar surface with that upon an ovoid surface. The arcs must be 
comparable. They are comparable if they are both concave towards the apt al angles OPS 
if these apu al angles are equal and if the lengths of the ares are also equal The last of these 
three conditions 1s not stri tly necessary, but ares of equal leneth have to be considered at 
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a later stage in any case. By a simple application of the law of triangles it can be shown 
that the sum of the angles subtended between the chord OS and the are ORS is less than the 
apical angles on an ovoid surface, but greater than it on a sellar surface. Hence the curvature 
of comparable ares is greater on a sellar surface than on an ovoid surface (arcs of equal length). 
Therefore, the same monodal conjunct rotation will he achieved by means of a smaller expenditure 


of energy upon a sellar surface than upon an ovoid surface, other things being equal: for the 


work to be done (energy expended will depend wholly upon the length of the path as We 


know from general mechanics. Conversely, the same expenditure of energy —or I 


path -will produce a greater conjunct rotation upon a sellar surface than upon an ovoid 


from the standpoint of monodal conjunct rotation, the sellar surface is kinematically and 
kinetically superior to the ovoid The reverse is true of the conjunct rotation caused by 
sliding along the second “leg of a diadochal path; but this effect is most noticeable in 
large joints 
EXAMPLES FROM NORMAL ANATOMY 

It is, then, not surprising that a sellar surface is found to be characteristic of joints at 
which we have opposition as a habitual movement-—as, for example, at. the carpo 
metacarpal joints of the thumb and little tinger. Again, this type of joint surface is found 
in the synovial joints between the lumbar vertebrae, at which the so-called “ lateral flexion ”’ 
is really a rotation, as this term has been detined above: the amount of this rotation between 
any two lumbar vertebrae is surprisingly great in view of the normal close interlocking of 
the articular surfaces involved. The sellar nature of these surfaces is, of course. best appreciated 
upon fresh, cartilage-covered specimens 

Most sesamoid bones appear to have the sellar type of articular surface Phe pisiform 
bone, for example, has to pull its tendon (piso-carpal hgaments) in a curved path during 
the movement that is compounded of tlexion and adduction of the wrist. That is to say, 


it must execute a conjunct rotation over a monodal path. The pisi-triquetral joint is, 


(| AY 
@, 
hic. 1 Gc. 2 
Fic. 2 Fic. 3 ; 
Prangles formed by chords upon a sellar surface (Fig. 1), by straight lines upon a flat surface 
hig. 2), and by chords upon an ovoid surface (Fi $ See text 
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accordingly, of the sellat tvpe. sv way of contrast, we may cite the metac arpo phalangeal 
joints. Here conjunct rotation (not to be confused with cireumduction very 
small, and the surfaces are ovoid, not sellar. In this connection it may be recalled that 
conjunct—as distinct from simple, or adjunct —rotation is relatively less at the shoulder 
and hip than at the saddle-joint of the thumb, for example. The absolute amount may be 
more, but the length of the path traversed by the moving part is greater in monodal motion 

We may take an example of particular interest from the lateral side of the foot. Here 
we have a chain of bones, the metatarso-cubo-calcanear chain. It has been shown that this 


chain undergoes a torsion, or twisting, when the feet are moved from being beside each other 


to being far apart (MacConaill 1945). The movement is barely perceptible at the metatarso 


phalangeal joint; it is apprec lable at the cubo metacarpal jomnt; and it is of considerable 
magnitude at the caleaneo-cuboid joint. This last joint also shows an abduction (laterally) 
of the heel-bone; so the movement is clearly one of conjunct rotation. This JOINT Is also the 
only one of the three to conform to the sellar type 


\ bifid thumb shown in extension (Fig. 6), and in flexion (Fig. 7) of the interphalangeal 
oints. The radial element has a sellar interphalangeal joint, and has rotated (pronated 


markedly in flexion 


EXAMPLES FROM ABNORMAL ANATOMY 

At some stage in scientific Investigation we must generalise, but generalisation should 
not be more sweeping than the facts appear to indicate. In the present case the generalisation 
takes this form: Sellar surfaces imply monodal conjunct rotation. The alternative form of this 
rule is: The absence of monodal conjunet rotation implies the absence of a sellar surface. A 
law of this kind is called an implicative law. It is to be distinguished from a correlative law 
The ‘correlative’ form of our generalisation would involve the statement: The absence of a 
sellar surface implies the absence of monodal conjunct rotation, a statement that is clearly 
false. Many scientific laws are of the implicative type, and there are probably more of this 
type than of the correlative type in biology 

In 1946 the writer made the following statement, when discussing the dynamics. of 
intra-articular displacements: ‘ The more efficient saddle surface is employed in forming that 
joint at which conjunet (as distinet from independent) rotation is a chief aim.”’ Within the 
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last vear two cases of bifid thumb have come under the author's observation Dhey were 


both in living men, and have supphed what appears to be confirmatory evidence found 
after. and not before, the assertion of the general law given above. In the first case 

and 7). the terminal segment alone was bifid: the condition was confined to the right 
Both terminal elements flexed and extended together, but the radial element rotated — in the 


sense of a pronation -during flexion, while the ulnar element did not do so sensibly. 


Radiography showed that the proximal segment was also divided internally, there being two 
phalanges articulating with one and the same first metacarpal bone. The ulnar joint was ot 
the ovoid type characteristic of the normal metacarpo-phalangeal joint, but the radial joint 
was of a well-marked sellar type. In the second case (Figs. 8 and 9) both segments were 
bifid; this case was also right-sided. The patient could not flex or extend the pair of bifid 
elements, but he could carry out opposition of the double thumb. When he did so it was 
observed that the rotation of the ulnar element was greater than that of the radial: the first 


was more “ pronated than the second. Radiography showed that the radial element was 


hic. Kia. 9 


Another bid thumb shown in reposition Fig. 8S), and in opposition I) y 


element articulates with the metacarpal by means of a sellar joint, and has rota 
than the thumb as a whole during the movement of Opposition 


fixed seemingly immovably to the metacarpal bone; the ulnar element, on the other hand, 
articulated with the same bone by a well defined saddle jot In this case, conyunct rotation 
of the ulnar element was apparently superimposed upon the conjunct rotation of both elements 


at the ¢ arpo-metac arpal jot, so that the ulnar element rotated more than the radial 


MOVEMENTS AT THE INTERPHALANGEAL JOINTS 
The movements of the interphalangeal joints of the fingers have a special interest 
that they have led to the discovery of a law hitherto unsuspected. These joints are hinge 
jomnts: but flexion and extension at them is always accompanied by some rotation: this 
rotation is specially easy to observe in the index and little fingers. During flexion the 
terminal phalanx of index rotates so that its palmar surface turns towards the corresponding 
surface of the thumb. The middle phalanx undergoes a similar but lesser conjunct rotation 


These movements are best seen by bringing the finger into radial deviation while in full 
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extension, and keeping it so while flexion is carried out. Similar movements are carried out 
it the interphalangeal joints of the other fingers; they are best observed by laving the mor 
proximal phalanx of the finger of one hand alongside the corresponding phalanx of the othe 
hand. For example, one would Jay the middle phalanx of the right little finger against thi 
middle phalanx of the left. The rotation of the basal phalanx upon the metacarpal head is 
insensible, or rather, nearly so. This bimanual comparison "’ is essential for a clear perception 
of the rotatory movements 

Phe reader will now understand why the movement at an interphalangeal joint should 
be more evident than that at a metacarpo-phalangeal, for the first is of the sellar kind while 
the second is ovoid. But why should a hinge-joint show rotation at all ?> Why should we 
not have a pure swing The answer is, that this conjunct rotation, apart from any other 
possible function it may serve, assists in safeguarding the articular cartilage. This will now 
be demonstrated 


ISOCURS, GRADIENT LINES AND PATHS OF MINIMAL SHEAR 
Tsocurs The anatomical curvature of an articular surface varies from point to point, generally 


speaking: but we can find an infinite number of lines upon the surface along each of which 


Fic. 11 


1 shown Figure 10, some lines of equal anatomica 


ind, in Figure Ll, some gradient lines to the same isocurs 


the curvature is constant. These “ contours " of curvature cannot cross one another, just as 
contours of height upon a map cannot cross one another. They will not be, in general, chord 
upon the articular surface (Figs. 10 and 11). We may call them tsocurs, this word is short 
for isocurtal lines (Gr., — equally curved). 

Gradient lines Let there be a set of lines, each line crossing all the isocurs on a surface a 
right angles. Every such line is called a gradient line, for it corre sponds to the line of steepest 
ascent (or descent) traced across the contour lines of a map The gradient lines and isocurs of 
a surface (Fig. 12) form a set of natural co-ordinates upon the surface, because certain 
important physical properties of the surface can be simply expressed in terms of them 
Paths of minimal shear Vhe magnitude of the area of a triangle upon a curved surface i 
given by the equation A TK, where A is the area, Tis the difference between the angular 
sum of the triangle and two right angles, and KK is the average curvature of the area enclosed 
by the bounding chords of the triangle. It follows that T- AK. Consider now a thin triangl 
made of some flexible and stretchable substance, so that it can move about upon the surface 
and keep in contact with it at every point, while its area remains constant sav, A square 
units. Hence as K changes so will T, and the change will be strictly proportional. [t is clea 


that as A moves along some gradient line (Fig. Il) K will change; but if A moves along some 
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isocur, K will not change. By the detinition of a gradient line, the rate of change of K will 
be greatest (per unit of distance) if it move along the gradient line; less —but vet more than 
zero —if it move along some line which makes less than a right angle with the isocurs; and 
zero if it move along an isocur. We know that T changes proportionately and directly with K 

hence what has been said about K applies, mutatis 


i Q mutandis, to T. That is, a movement along an isocut 
R is a motion that leaves T unchanged, but a movement 
! along a gradient line is one of maximal change of T. 


Movement of a triangle upon a flat surface —one 
of zero curvature leaves the angular sum of the 
triangle unchanged: this was the implicit) assumption 
that dominated Euclid's geometry and the mechanics 
based upon it. The reader will understand, then, that 
if our triangle moves from a region of lesser to one of 
vreater curvature, its angular sum will come to difter 
more than before from two right angles, and it will 
undergo a marked deformation in shape (Fig. 12). On 
the other hand, should it move along an isocur it will 
undergo (at most) such an alteration in shape as would 

cle leave its angular sum unaltered. This latter deforma 
tion will be the least possible, and will be like the 
It is most deformed (strained) in the —former—a strain due to a shearing stress: hence, we may 


latter case See text 
conclude that ¢socurs are paths of minimal shear stress 


ARTICULAR PATHS OF MINIMAL WORK 

It is the functional essence of a synovial joint that the fixed and the moving surfaces 
are separated by a film of synovial fluid while movement is in progress. The synovial tluid 
is viscous, so that one layer of the fluid moves over another while movement continues. 
The fluid layer immediately adjacent to the fixed surface is adherent to it and practically 
of the same shape The next layer moves on this fixed laver, and is subject to shear forces 
imposed upon it by the movement of the lamina nearer to the moving surface; and so on 
until we arrive at the fluid layer adherent to the moving surface. Work must be done by 
the muscles controlling the moving surface to overcome the viscous resistance to shear offered 
by the laminae of synovial fluid. We have seen that the shear will be of least amount when 
it occurs along an isocur. Hence, isocurs are paths of minimal work done to secure efficient 
lubrication by viscous film lubrication 

We may, then, expect that isocurs, or paths approximating to them, will be the paths 
traversed in the habitual —or characteristic —‘‘ effort-movements of the joint. There will 
only be one such movement in a hinge-joint, or indeed, at any one joint; for example, the 


habitual effort-movement of the carpo-metacarpal joint of the thumb is opposition. We may 


call paths of habitual effort-movement ergodes (Gr., ‘ work-paths"’), and say that ergodes 
are paths of minimal friction; for the shear stresses that are set up by movement are a form 
of frictional resistance to motion, and such stresses are a waste of energy except in so far as 
they set up the counter-pressure necessary for efficient lubrication, as has been demonstrated 
in an earlier paper. 
INTERPHALANGEAL ERGODES 

Phe details of the articular surface of the head of a phalanx are important evidence in 
favour of the motions set out above. The bulk of the surface is of the sellar type —of negative 
anatomical curvature, to use the mathematical description. But the ulnar and radial margins 
are of the ovoid type they are of positive anatomical curvature, [t is clear that one and 


the same isocur cannot run from the radial to the ulnar margin of an interphalangeal articular 
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surface. They must, therefore, run from the dorsal to the palmar margin. Such lines, as has 
been mentioned, will be ares, not chords. Hence a phalanx following such a path will sufter 
a conjunct rotation. We have seen that an are on a sellar surface is more curved than a 
comparable are on an ovoid surface; hence the conjunet rotation observable over a small 
length on a sellar surface will be more than the conjunct rotation observable on an ovoid 
surface. This is the probable explanation of the marked supinatory rotation of the terminal 
phalanges of the fingers during flexion. It is a movement that brings the terminal part of 
the index (for example) into opposition with the adducted thumb, a fact made use of by 
those who thread needles to sew 

Space does not allow of an extensive description of joint surfaces considered in the light 
of the principle of ergodes. One other example must suffice —the humero ulnar joint. Thi 
surfaces here are sellar surfaces, and their margins, like those of the phalangeal heads, are 
ovoid. We can place the trace of the ergode with some assurance as dorso-ventral, The 
rotation of the ulna during cubital flexion and extension is small but sensible, and thi 
anconeus muscle is well placed to assist that rotation in the phase of extension. It may be 
remarked, finally, that further consideration of the conjunct rotation of hinge-joints must 
be deferred until we come to consider the close-packed position. In joints provided with 
intra-articular cartilages the conjunct rotation assists in bringing about that helical deformation 
which must take place for their most efficient working (Boswall 1928 

If there be any substance in the account of the intrinsic dynamics of the synovial joints 
put forward above, one clinical application seems to follow. Whatever be the end intended 
by the arranvement of articular ligaments, that arrangement must allow the conjunct rotation 
imposed upon the moving part by the shape of the fixed surface. Any disorder of the ligaments 
preventing that rotation, ind (as the writer believes) forcing too “ direct? a path upon thi 
moving bone, will lead to increased friction and to increased wear The detail of surgical 
repair takes significance from shape. 

SUMMARY 

| Phe dynamies of synovial joints depends upon the geometry of the articular surtace 
which are always curved 

Phere are two types of articular curvature: ovoid (synelastic) and sellar (anti lasti 

Phe sellar tvpe is mechanically more suited to movements in which sliding is combined 
with medial or lateral rotation (monodal conjunct rotation) 
$. The movement of any hinge-jomnt is accompanied by a monodal conjunct rotation, This 
carries the moving part along a path that approximates (at least) to a path of minimal wear 
Phe same is true of the paths of habitual effort-movement (ergodes) of other kinds of joint 
5. Evidence for the foregoing statements is drawn from both normal and abnormal joints 


and a clinical application is suggested 
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HISTORICAL SURGICAL INSTRUMENTS IN THE MUSEUM OF THE 
ROYAL COLLEGE OF SURGEONS OF ENGLAND 


A first selection of Instruments and Apparatus on view during the Orthopaedic 
Congress of the English-speaking World, July 1 to 3, 1952 


W. E. THoompson, Lonpon, ENGLAND 


Clerk 

Although the Instrument Collection in the Museum of the Royal College of Surgeons 
of England suffered considerable loss through enemy action in May 1941, it still contains 
many interesting and historical specimens. Owing to the present limited museum 
accommodation, the collection must remain in store until it may be possible to place it on 


view in the building now in process of erection 
At the request of the president of the combined meeting of the Orthopaedic Associations 
of the English-speaking World, held in London during the first week in July 1952, a selection 


Left— Liston’s ‘‘ setting instrument with wooden sheath Pop centre Svme's ankle knife Below 1s 
shown a plaster cast of the hand of James Svme holding his ankle knife Right Two saws designed by 


William Adams 


of instruments and apparatus was taken out of store and placed on exhibition in the museum 
for the benefit of overseas visitors and others attending the College for meetings and for the 
Robert Jones and Moymihan Memorial Lectures. In this article reference is made to some of 
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the more interesting of these exhibits, and it is proposed to include in future issues furthet 
selections of instruments which have historical associations or an interesting story. This will 
enable readers of the Journal of Bone and Joint Surgery to get some idea of what was to be 
seen during the congress in the display of old surgical instruments and apparatus, and to 
learn of other specimens in the College Museum Collection, 

A “ setting instrument which belonged to, and was originally carried by, Mr Liston ” 
consists of a polished steel rod, a quarter of an inch in diameter, mounted in a wooden case 
(Fig. 1). The wooden sheath when removed exposes the whole length of the rod, five and a 
half inches; it is also made to unscrew near its middle so that a length of only two and one-eighth 
inches is bare. Surgeons down to Liston’s day kept steels of this kind in constant use to 
sharpen the edge of the knife. At the beginning of the nineteenth century some were made 
with ivory handles and kept in morocco-covered cardboard cases. 

A knife which deserves particular mention is the ankle knife used by Syme in all his 
classical amputations of the foot performed in the old Edinburgh Infirmary (Fig. 1). Svme 
gave it to Edward Lawrie in 1869, who passed it on to the late Sir Lenthal Cheatle in 1906; 
he in turn presented it to the museum in 1931.) Edward Lawrie, who qualified in 1867, 
published a communication “ Upon the results of the Hyderabad Chloroform Commission 
(1894) and was the author of ‘ Chloroform: a Manual for Students and Practitioners |) (1901), 
A plaster cast of the hand of James Syme holding his ankle-kmife, recently presented to replace 
the original model lost when the museum was bombed in 1941, was also on view (Fig. 1). 

There were two examples of the saw designed by William Adams (1810-1900), one being 
the original pattern used in the first operation for division of the neck of the femur, and the 
other with the improved “ pistol-shaped " handle (Fig. 1). William Adams gives a full account 
of the operation which he devised at the Great Northern (now the Royal Northern) Hospital 
in‘ A new operation for bony anchylosis of the Hip-Joint with Mal-position of the Limb by 
Subcutaneous Division of the Neck of the Thigh-bone ’’ (1871), where this identical saw was 
employed on November 26, 1869. The second example shows the improved handle “ which 
was first made by Mr Blaise for Mr Jowers of Brighton, who found a stronger purchase in the 
handle than that which I (Adams) had previously used, was desirable.”’ 
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s combined sharp- and blunt-ended teno 


A beautifully made instrument was that of R. W. Tamplin, F.LR.CoS. (1814-1874). On a 
single handle of ebony are mounted combined sharp- and blunt-ended tenotomy knives. The 
instrument consists of two knives lying side by side, one with a sharp-pointed and the other 
with a blunt-ended blade (Fig. 2). The sharp point being exposed, the tissues are punctured 
and the blade inserted as far as necessary. When the tendon or muscle to be divided is reached, 
the blunt-ended blade is pushed forwards by means of a thumb-catch working in a slot im 
the handle to guard the parts from the sharp point; thus the two blades become one cutting 
edge with a blunt end. Tamplin in 1842 was the first to divide the posterior tibial tendon in 
infants for talipes varus. He was one of the original 300 Fellows of the Royal College of 


Surgeons of England. Five other tenotomy knives, preserved in a case, were employed, and 


presented, by William Adams who worked with Tamplin at the Royal Orthopaedic Hospital 
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Of the cases of instruments three are dé serving Of mention. The first is a British Army 
surgeon's case of instruments, most. of which were made by Stodart about [S00 (Fig 3). 
It was presented in 1932 and belonged to the great-grandfather of the donor, who probably 
used it at the 


dattle of Waterloo, It contains, among other instruments, five amputation 


with curved backs and two (large and small) with double-edged. straight 
blades finger saw, trephines, bullet forceps, dental key and tourniquets. The second is a 
brass-bound mahogany case of Army Regulation pattern made by Weiss about 1830 (Fig. 4) 
Of the four amputation knives two are of the Liston pattern for the flap operation, a third 


hic ’ 


ritish Army surgeon's case of Mstruments made by Stodart about 


for the circular operation, and the fourth and smallest a catlin or interosseous knife Phere 


\n amputation saw contains Weiss’s Improvement, which consisted of a series 
walf-inch intervals throughout the cutting edge, or, as the maker's catalogue 
the slots in the blade have the effect of ¢ learing the teeth of the saw during 


Phe other saw is a finger saw. There are also two Hey’s saws, trephines, 


trocars, tourniquets, coin-catcher, ete. All the instruments are in a good state of preservation 


and show the beautiful workmanship that went into their manufacture. On the lid of this 


ease there is a brass plate inscribed “ D. S. E. Bain. Stafi surgeon.” David Stuart Erskine 


8) qualified in 1843 and became a F.R.CS Ed.) in 1859. He was appointed 


Assistant Surgeon to the 80th Foot and retired with the honorary rank of Deputy Inspector 


The third case of instruments was made by J. Gray and Co. of Sheffield 
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probably about the middle of last century (Fig. 5). It includes three Liston’s amputation 


knives of different sizes, tracheotomy tube, dental key, dental forceps and elevator and two 


6 
\bove is shown a case of trephining instruments dating from the middle of the eighteenth century. On the 
left is a drill stock of Petit’s pattern and on the right is a similar instrument of eighteenth century design 
Below, centre, are a trephining saw with levers for removal of bone disc made by Boog and Co., and a 
forceps tor removing the circular piece of bone cut out by the trephine 


pairs of midwifery forceps (Denman’s and Blundell's). This case formerly belonged to Captain 
James Watson, ship's master, and was carried by him when in sail sometime after 1862 
Captain Watson was born in 1833 at Aberdeen and obtained his master’s certificate in 
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January 1862 in that city. He was master of the Colonial- Aberdeen tea and wool clippers 
Gramite City and Ocean Mail, each carrving 300 to 400 passengers to Australia, About IS8s0 
he transferred to the old Monarch Line, London, and was master of the Egyptian Monarch, 
troopship to Port Sudan and Suakkim for General Gordon and Sir Garnet Wolseley. Next 
he transferred to the London-New York Service, and took “ Jumbo to New York in the 
Assyrian Monarch in (S887 for which he received the thanks of the Royal Geographical Society 
In 1896 he returned to the sea in charge of Hesperides for two voyages and made a record 
passage. He died in 1928 

Trephining instruments were represented by two cases dating from about the middle of 
the eighteenth century. One case contains a manuscript note: “ This case of trephining 


hic. 7 
ve is a large amputation saw fclow it. is a curved amputation knife with lienum 
} 
Both date from the middle of the eighteenth century 


instruments belonged to the late Mr Winterbottom, Member of the Corporation of Surgeons 
of London and was presented to the Royal College of Surgeons of england, to be deposited 
in the Instrument Museum, by Thomas Radford, M.D., LC S.Eng., 


September, 1874" (Fig. 6). Most of the instruments in this case are illustrated in Samuel 


Sharp's treatise on the operations of surgery (1739), Plates S and 9. The other case contained 
instruments of similar design and date of manufacture. Of the two drill stocks, one was a 
Petit’s with artistically fashioned stock and highly ornamented ball-gnp and thumb spring 
catch for releasing the shaft of the saw from the stock, stamped “ Paris” surmounted by a 
trefoil (Fig. 6), an excellent illustration of which is figured in Seerig’s Armamentartum (T8338), 
Plate 74. The other (Fig. 6) resembles somewhat the drill stock figured in) Brambuilla’s 
Instrumentarium (1782), Plate 9 An elaborate trephining saw made by Boog and Co., a firm 
which became extinct about 1870, bears on each side a spring lever controlling parts of the 
saw containing three teeth (Fig. 6). By this mechanism the dise of bone can be raised after 
it has been cut by the saw. The last trephining instrument to be mentioned is a pair of forceps 
for removing the circular piece of bone cut out by the trephine (Fig. 6). This was illustrated 
and described by Samuel Sharp in Plate 9 of his treatise. “ Upon one of the handles 1s added 
a little Elevator to lift up any small Splinter of Bone, but it is not of much use.’ It was 
presented to the Museum in 1805 by a Mr Grice, who founded a tirm later known as Krohne 
and Sesemann. 

Iwo instruments made about the middle or towards the end of the eighteenth century 
were a bow saw for amputations (Fig. 7) (figured in Sharp's treatise of 1737) and an early 
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example of a curved amputation knife (Fig. 7) with lignum vitae handle turned upwards at 
its free end to prevent the hand slipping, and bearing what is presumed to be a tinger-rest 
on the back of the blade near the handle Phe handle of the saw is shaped for the fingers 
and thumb, and has a hole, round on one side and oval on the other, for the forefinger (this 


hole is not shown in Sharp's illustration). The frame is engraved with a design on each side 


of its free end. The cutting blade is attached to the frame by two screws, and can be tightened 
from the handle end by a nut. The knife is called ‘* Perret’s ’ in Seerig’s Armamentarium 
IS38), Plate [31, but in J. J. Perret’s L’Art du Coutelier (1772) the two illustrations of 
amputation knives on Plate 124 are quite different in design, having a more distinct curve 


with sharp-pointed blades. Sharp, in Plate [44 of his treatise of 1739, illustrates a knife of 


similar design to the example shown and states that it should be about thirteen inches in 


length; the specimen exhibited measures thirteen and a half inches. Both of these instruments 
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bear a similar cutler’s mark, a star surmounted by a crown. Maker's names did not appear 
on Instruments until the latter part of the eighteenth century 

A formidable instrument was a circular saw for bone (Fig. 8). The saw is nine inches 
in diameter, has very large teeth, and works with geared cogs on a coiled spring. It is 
mounted on a wooden handle bearing a steel tinger-guard, and weighs 2 pounds 14 ounces 
It has no maker’s name or trade mark, and has not been identified in any publication. It was 
presented to the museum by W. H. B. Winchester in 1871. 

A sample of Machell’s saw with forceps to hold the bone (Fig. 8) is evidently a moditication 
of that surgeon's original pattern. An article entitled “ Deseription of an Annular Saw; by 
Mr Machell, Surgeon of Walsingham,”’ appeared in the London Medical and Physical Journat 


Fic. 9 
C001 s splints (above) compared with cane splints made by the Kengah tribe in irawal \t { 
left are Gordon's splints for treatment of Colles fracture 


IS15) and was republished with additions and a plate in the Edinburgh Medical and Surgical 
Journal (IS15), where the author wrote: ‘ Tam induced to give the following desc ription of 
my annular saw from the very flattering reception it has met with from the Earl of Sta hope, 
by whose approval and patronage | have been he noured and also by seve ral surgeons of the 
highest professional eminence in the Kingdom, by whom my annular saw is acknowledged 
to supersede the use of the trephine, tr pan, Hey’s saw, bone-nippers, rasp, the mallet and 
chisel, ete, in all cases where any portion of carious bone demands the interference of our 
art to remove It 

Examples of splints were two pairs deseribed and illustrated by Benjamin Gooch (Fig. @ 
in‘ Cases and Practical Remarks: with Sketches of Machines of Simple Construction, Easy 
Application and Approved (1758 “It is made of deal one-eighth of an ineh thi lk, 
with leather glued to it, and cut through to the leather to the distance of one-sixth of an 
inch "By the side of Gooch’s splints for comparison were two cane splints of the ketth 
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holder type (Fig. 9), made and used by members of the Kengah tribe, Barham District, 
Sarawak. They consisted of thin flat pieces of cane, lying parallel and held together with 
fibrous cords near each end and in the middle. The mght and left Gordon's splints (Fig. 9) 
for treatment of Colles fractures of the radius are described and figured in “ A Treatise on 
the fractures of the lower end of the radius, ete.,”” published in 1875 by Alexander Gordon, 
M.D., Professor of Surgery, Queen's College, Belfast. W. H. B. Winchester’s cradle for 
fracture of the tibia and fibula (Fig. 10) consists of two mahogany bars, each carrying a row 
of adjustable pads, seven on one and six on the other. The pads allow the surgeon to adapt 
the pressure to the form of the limb 

Three medel beds (Fig. 11) aroused interest. The first was a fracture bed in which the 


mattress fixed to a brass frame can be elevated and tilted at various degrees to the right of 


Fic. 10 
Winchester’s cradle for treatment of tractures of the tibia and tibula Phe pads are adjustable to contorm 
with the contour of the limb 


left; tne second a bed invented by W. H. B. Winchester (Fig. 11) and exhibited in the 
International Exhibition of 1873, in which the bedding can be removed and changed without 
disturbing the patient; and the third a bed invented by James Luke (Fig. 11) for fractured 
thigh, ete., in which a frame fitted on pivoted rods can be elevated so that the mattress 
below can be removed 

W. H. B. Winchester (1816-1901), whose name has been mentioned several times in the 
foregoing notes, became F.R.C.S. by election in 1853; he invented a number of pieces of 
orthopaedic apparatus and received honourable mention at the International Exhibition of 
1862 for improvements in splints for fractures 

A spinal support with stays (Fig. 12) for incipient lateral curvature consisted of a 
triangular steel frame engraved with a florid pattern, and made to be adjusted to the amount 
of deformity. It is titted with straps so that it can be fastened securely under the axillae 
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Left—Spinal support with engraved steel frame. Right-—Secarpa shoe for treatment of talipes equit 
Phis specimen had been worn by the donor for eig 
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This frame is adjusted to a surgical corset, which laces in front. The 


‘specimen, Which was in 
the museum when the first manuscript catalogue of the instrument collection was compiled 
in IS78, has no history or donor’s name 


Phe Scarpa shoe (Fig. 12), used in a case of talipes 


equino-varus, was worn by the donor for eighty years. 
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THE INFLUENCE OF HUGH OWEN THOMAS ON THE 
EVOLUTION OF THE TREATMENT OF SKELETAL TUBERCULOSIS ° 


ARTHUR RocyNn JONES, LONDON, ENGLAND 


My first duty 1s to thank vou for the very great honour extended to me by your invitation 
to deliver the Hugh Owen Thomas Memorial Lecture. We do well to remind ourselves about 
this great man and to reflect on what he was able to achieve from general practice, without 
the facilities attaching to a hospital staff appointment. Much of what he taught has becom 
fundamental in the treatment of skeletal injury and disease; he is now universally recognised 
as an outstanding pioneer in the early development of orthopaedic surgery 

Hugh Owen Thomas received a medical training in no way different from that of his 


contemporaries, He served a four years’ apprenticeship at St Asaph with his maternal uncl 


Dr Owen Roberts, before proceeding to Edinburgh University and University College, London 
He quahtied as a Member of the Royal College of Surgeons in 1857. But to this formal medical 
education there was added a knowledge of the treatment of skeletal disabilities which he 
derived from his own people. From them he learned to adopt a conservative attitude towards 
chronic joint disease, and in treating a fracture to aim at restoration of length and alignment, 
using pulleys for this purpose when necessary. It is this ancestral background that explains 
the uniqueness of Owen Thomas, for it instinctively led him to the study of injuries and 
diseases of the locomotor system Furthermore he was able by his medical tratnimg to 
discriminate what was valuable in the practice of his family whilst preserving a critical 
attitude towards regular orthodox treatment. In the pursuit of his work he found it necessary 
to establish at Nelson Street an orthopaedic clime, a small hospital, and a well equipped 
workshop. These three were complementary; they were essential for the care of his patient 
and the working out of his ideas. In this establishment one sees in embryo the pattern of 
the modern orthopaedic hospital — the out-patient clinic, the hospital, the instrument workshop 
It was familiarity with this type of eifective organisation for the study and treatment of 
skeletal disabilities that enabied Owen Thomas's apprentice and nephew, Sir Robert Jon 
to set up a similar arrangement at Baschurch which became the model forerunner of country 
orthopacdic hospitals 

The study of skeletal tuberculosis was one of Owen Thomas's main interests in life and 
In View of the encouraging change that has taken place in the curative prospect of this erippling 
disease during these last few vears | thought it might be appropriate to trace the evolution 
of its modern treatment which he did so much to initiate. In the cure of this disease Thoma: 
had two guiding principles The first was the inherent tendency to recovery which many 
patients exhibited. In this respect he closely followed John Hunter, who was deeply impressed 
by the natural resistance of the body to disease and by its struggle against anything impairin; 
the function of one of its parts The sole business of a SuUrLeCOn Was that of a helper, claimin 
no more for his operation than lending his aid in that struggle. Within our own experienc: 
some of us have met individuals with a kyphosis whose spinal radiograph revealed a healed 
destructive disease which could have been no other than tuberculosis and for which no 
treatment was received 

Phe second principle was rest. The idea of rest as a therapeutic agent Thomas discovered 
for himself but he was strongly supported in this belief by his study of the prize memoir of 


Jean-Pierre David “On Motion and Rest in relation to Surgery” which was published 


John Hilton’s lectures on ‘ Rest and Pain ” delivered at the Roy 


) 
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College of Surgeons from 1860 to 1862. Rest for Thomas had a precise meaning; it could only 
be obtained by striving for perfect immobility. 

His way of treating a tuberculous joint paid obedience to these two principles-—the 
promoting of the natural recuperative power of the patient and the securing of complete 
rest for the morbid part. His procedure was first described by him in 1875 in his book entitled 
Diseases of the Hip, Knee and Ankle Joints. He had given his method an extensive trial, 


checking his results on more than a thousand patients before proclaiming his principles of 


treatment Phis publication at once revealed Thomas as an original thinker in surgery. 

In the case of the hip joint the two signs that roused his suspicion of disease were pain 
and limping, but the sign that he regarded as almost diagnostic was shortening or contracture 
of the adductors and particularly if accompanied by gradually increasing flexion of the limb 
Phe constancy of this last sign induc ed him to devise a simple means of both dete ting and 
estimating the degree of flexion, a procedure that has become classical as Thomas's flexion 
test for hip disease. The patient les on his back ona plane surface whilst the sound thigh is 
flexed by the surgeon until the knee touches the chest, thus ensuring a straight spine. The 
presence and extent of flexion of the diseased hip is thereby revealed in spite of any voluntary 
attempt at extending the limb 

In the early stage of the disease Thomas kept his patients in bed, and encouraged good 
feeding and nursing in fresh air. Even in dwellings of the very poor he insisted on nursing 
crippled children out of doors on beds improvised for the purpose. He was fully alive to 
the velue of rest, fresh air and sunshine in the cure of joint tuberculosis and was probably 
about the earliest surgeon to adopt, as common practice, this threefold therapeutic aid in 
the treatment of the malady. By his general care of his patient he undoubtedly helped to 
reduce the toxaemia that is present in a varying degree in the active stage of tuberculosis 
whatever the local manifestation may be. And in the protection of the diseased joint he was 
uncompromising, for nothing less sutheed than enforced uninterrupted and prolonged 
rest quote his eft repeated formula procured by mechanical fixation with splints 
devised specially for the purpose. The most striking feature of his splints was their simplicity 
of design; they were so simple that any village smith and saddler could make them. They 
had reached their tinal form after much trial and error during which Thomas forged the iron 
with his own hands. The hip splint had several characteristics of its own; unlike other 
appliances it relied on posterior fixation and by extending from just below the level of the 
aNilla to the calf it was more certain of securing joint immobility, and by preventing deformity 
it thereby placed the limb in a favourable functional position in the event of ankylosis 
When greater control of joint or patient was desirable, as in the very young, a double splint 
was used during recumbency 


by slow 


Phe double hip splint was also valuable in the correction of flexion deformity 
stages; a procedure founded on Thomas's doctrine of “ unsoundness.””) An unsound part was 
one in which inflammatory processes were occurring as the result of disease or injury; a joint 
or fracture in such a state was plastic and therefore pliable. On this doctrine he based much 
of his practice in correcting deformity. He treated a flexed tuberculous hip joint by first 
accommodating to the deformity the corresponding part of a double hip splint (Fig. 1). In 
the course of a few weeks this section of the splint, with the limb bound to it, was gradually 
straightened until flexion was abolished, after which treatment of the jot continued, An 
abscess sometimes prolonged the period of recumbency; it was frequently aspirated until it 
disappeared 

In the treatment of the disease of the knee joint Thomas applied the same principles as 
in that of the hip. He produced a splint for the purpose in I865, the most famous of all 
his splints (hig. 2 By it he was enabled to exercise control of the knee joint even more 
effectively than by the hip splint in the case of the hip and walking was permitted earlier 
in knee disease (Fig. 3 The splint consisted of an ovoid ring for the groin connected by 
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two iron rods to a smaller ring below. The inner rod was attached to the upper ring at an 
angle of fifty-five degrees reduced to forty-five degrees after padding, which was thicker on 
the inner side. The outer rod was fixed to the apex of the ovoid ring and the inner was attached 
at a plane in front, the ring being flatter at the groin than at the back 

Nothing is more symbolic of the genius of Owen Thomas than his knee splint ; surprisingly 
simple in construction but peculiarly adaptable in its uses. Introduced first for tuberculosis 
of the knee and used subsequently for fractures of the lower limb, it began as a splint of 
recumbency and later was found to permit of treatment with ambulation. Its astonishing 
use In two world wars is well known; the number of limbs it saved and the suffering it 
alleviated in transport are beyond reckoning. In civilian practice it is a basic equipment 
wherever fractures are treated 

Thomas started a new era in the treatment of tuberculous joints. He demonstrated 
clearly how a cure could be obtained and function restored to a limb by relying on inherent 
power of recovery, resting the patient, and absolute protection of the diseased joint surfaces 
from friction. When he first proclaimed the gratifying effect of this conservative procedure 
there was no certainty amongst surgeons as to what kind of treatment should be adopted 
splints were used but amputation or joint excision was a frequent occurrence! At on 
university centre excision of the np had a mortality of over 80 per cent and the recovery of 
many of those that survived was very prolonged 

Phe teaching of Owen Thomas was slow in spreading but there were some surgeons who 
Immediately grasped the significance of what he taught and adopted his splints Among 
them were Rushton Parker in Liverpool, Edmund Owen and Thomas Bryant in London, 
Professor Thiersch in Germany and John Ridlon in America. Ultimately the hip splint 
began to appear in the teaching hospitals. The good effect of prolonged immobilisation was 
so convincing that radical operations diminished and conservative control of skeletal 


tuberculosis came into favour 


JOINT FUSION BY BONE GRAFTING 

In the first decade of this century surgeons became increasingly aware that a joint with 
osseous destruction, even if cured of the disease, was often stiff, painful, insecure and hable 
to relighting of the malady. In order to cure the patient of these symptoms and to restore 
comfortable function to the limb there appeared to be no alternative but to accept the 
destruction of the yomt as a total loss and proceed by operation to produce ankylosis. Indeed 
this had often been the natural process of cure of a joint which was grossly destroyed. But 
the experience of previous generations in their operative attack on a tuberculous joint was 
gloomy and forbidding. Operation was therefore revived in another form by the use of a 
bone graft which avoiding the infected jomt yet joined its osseous clements to each other 
Human bone grafting was first introduced by Sir William Macewen in 1879 when he helped 
in the restoration of the shaft of a humerus, destroyed by osteomyelitis, by sewing bone 
chips in the bed of the lost bone, His subsequent researches on bone growth led him to lay 
emphasis on the necessity of a good blood supply for the recipient bone and adjacent tissues 

In INIT Russell Hibbs and Fred Albee, both of New York, independentiy introduced 


extra-articular spinal fusion for destructive disease of the spine. Albee, who was a master 


craftsman, made great use of a long bone graft removed from the inner surface of the tibia 
by electrically driven twin circular saws. The strip of bone, which extended from above to 
below the diseased vertebrae, was grafted into the clefts of split spinous processes which wer 
ultimately fused into one continuous bone, thereby permanently immobilising the infected 
segments, The operation was performed after a period of recumbency on a Thomas or 
Bradtord Frame, which allowed the disease to become quiescent. It had the advantage of 
reinforcing the weakened spine and prevented recurrence of the disease. The great virtue of 


Albee’s operation was that it imposed as little strain as possible on a debilitated patient ; 
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there was the least muscle stripping and a proper regard for the nutrition of the graft 


by its enveloping tissues. Bone grafting more often fails because of the inadequacy of thi 


blood supply rather than trom any fault of the graft. 

Albee’s procedure can be extended to accommodate two grafts while paying due deference 
to graft nutrition (igs. 4 to 6). The muscle is stripped otf the spinous process on one sid 
only, just enough to admit a secondary graft; the face of the process is chipped to expos 
cancellous bone in several places. About a third of each process is next split off, bearing with 1 
its attached muscles; into the cleft the main graft is placed and a second gratt into the opposite 


grafts should fit snugly in their new abode and require no metallic aid for their security 


osteo-muscular groove with their compact periosteum-bearing surfaces uppermost 


the suturing of muscle and aponeurosis over them helps their fixation 


Phree stages of spinal bone-gratting. Figure Muscle stripped ott one side 
yrocess just sufficient to admit a graft Figure 5 \ seetion of spinous process 
t big 6—-Gralfts in place with muscle and aponeurost 


} 
ott with its muscles intac 
sewn back 


A similar procedure was adopted in tuberculosis of the hip joint. Albee used an extra 
articular bone graft which extended from a prepared cleft in the ium to one in the greater 
In later years fusion of the femur to the ischtum has found favour because thi 
This method was 


trochanter 
resulting ankvlosis 1s better adapted to take the stress of weight bearing 
first adopted by Trumble in 1932 and was improved upon by Brittain (1943), who guided 
the graft between the raw bone surfaces of a McMurray’s osteotomy into a prepared cleft 
in the ischium 

Extra-articular fusion was a distinct landmark in the treatment of skeletal tuberculosis 
In 1914 Mark Rogers of Boston, dissatistied with the late results of many tuberculous knees 
treated by conservative means, revived excision, gradually this operation gained ground 
When the femur or tibia is seriously eroded it is now the accepted practice, after the disease 
has become quiescent, to aim at fusion by a classical excision of the articular surfaces and 


diseased synovial membrane. A method of pressing the bone surfaces to each other and theu 


fixation by pins transfixing the bones, introduced by Albert Key in 1982 and improved | 


Charnley’s apparatus, is a valuable contribution in facilitating ankylosis 
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SPINAL CARIES WITH PARAPLEGIA 

The next considerable advance in the treatment of skeletal tuberculosis has been that 
of spinal caries with paraplegia, a most distressing complication, The renewed attention to 
this aspect of the disease was stimulated by the extensive studies of Seddon and Butler 
Although the spine is the commonest site for skeletal tuberculosis the vast majority of patients 
with spinal disease make a good recovery with prolonged immobilisation. But the presence 
of paralysis adds greatly to the gravity of the malady and is always a menace to the survival 
of the patient. The most frequent site of spinal cord pressure is the mid-thoracic region, 
where normal kyphosis is greatest and where the calibre of the spinal canal is smaller than 
elsewhere, thus allowing little accommodation for debris or exudate The usual cause of 
paraplegia is an abscess which may be fluid or semi-solid due to caseation; contined behind 
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lic. 7 
Costo-transversectomy The right nb and transverse process have been 
removed. The abscess 1s contained between the eroded body of the vertebra 
and the stretched anterior common hgament. The exudate filtering back 
through the crumbling vertebra, into the spinal canal presses on the cord 
The abscess ts approat hed between the « x posed ple ura and vertebra 


the anterior common ligament, it travels through the crumbling vertebral body into the 
spinal canal and exerts extra-dural pressure on the cord. Much less often the obstructing 
object is a displaced sequestrum or degenerated disc. 

There are two clinical types of paraplegia, one occurring during the early active stage 
of the disease and the other— paraplegia of late onset— appearing in a patient cured of the 
malady who has been getting about comfortably but with an obvious kyphosis; the paralysis 
is usually due, as Butler contends, to a relighting of the disease 

The treatment in both types is immobilisation in a plaster-of-paris bed with a turning 
lid. The paralysis gradually disappears in the great majority of patients treated in this way 
But there is a small minority of patients who do not respond to recumbency; the paralysis 
even increases and they steadily degenerate. The only hope for them is by operation. The 
question arises how long should a surgeon wait before operating. In the past there has been 
a tendency to wait too long, hoping against hope that at last a spontaneous recovery would 
occur, while the general condition of the patient gets steadily worse It may be accepted 


that if a patient with paraplegia from spinal caries, who is being skilfully nursed in a plaster 
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of-paris bed, shows no sign of recovery within eight weeks then operation is clearly indicated 
Phese patients are bad subjects for operation and further deterioration in their physical 
state should be avoided There are two operations that offer a good prospect of rehef 
costo-transversectomy and antero lateral decompression 

Costo-transversectomy, introduced by Menard in 1900, aims at direct evacuation of the 
abscess (Fig. 7). A longitudinal incision is made about one inch lateral to the spinous 
processes with its centre opposite the collapsed vertebra. The muscles are incised and 
retracted, and a selected rib and transverse process are stripped carefully Phe process Is 
disarticulated from the rib and removed; three or four inches of rib are excised, care being 
taken in disarticulating it from the vertebral body. The real danger is perforation ol the 


pleura which in these patients Is sometimes adherent to the rib. The finger 1s next cautiously 


GRANULATIONS 
AND CASEATION 


Fic. 8 


\ntero-late ral dee ompression at the level of sixth thorack 

vertebra Phe right rib, transverse process and pedi le 

rave been removed exposing the spinal canal and allowing 

direct access to whatever is extra-durally pressing on 
the cord 


insinuated between the rhythmically moving pleura and the body of the vertebra until the 
abscess is reached whose wall usually perforates on slight pressure from the finger tip. Fluid 
pus is mopped up until the abscess is completely evacuated. [Hf the contents of the cavity 
consist of solid caseation they can be removed by ladling them out with a large curette spoon 
If there is fluid pus a drainage tube is left in for forty eight hours, the muscles are sewn 
back and the skin incision closed. Healing usually oceurs but occasionally complete healing 
is delaved by the formation of a sinus which may last for two ot three weeks. It is therefore 
an advantage to continue nursing the patient on the back in a plaster-of-paris bed, rather 
than on a lid 

{ntero-laieral decompression aims at relief of any pressure on the spinal cord by exploring 
the spinal canal (Fig. 8). It was first carried out by Capener at Exeter in 19338, and 
independently developed some years later by G. L. Alexander and Norman Dott at 
Edinburgh. The steps of the operation are the same as in costo transversectomy but 
the pedicle, as well as the transverse process and rib, 1s exe ised and at least two ribs 


processes and pedicles require removal. The dura mater is thereby exposed and by carefully 
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lifting it the cause of the spinal cord pressure is revealed. More often it Is due to a mass of 
granulation tissue or caseation but occasionally it is due to a sequestrum, a bone spur or 
degenerated disc. The offending tissue or exudate is removed and any abscess is evacuated 

Antero-lateral decompression is a much more serious procedure, for the lateral supports 
on one side of two or more diseased vertebrae are removed and there is the added risk of 
perforation of the dura mater which in the presence of fluid pus may produce tuberculous 
meningitis, if a radiograph reveals a well detined abscess there 1s good reason to assume 
that its drainage by costo-transversectemy will suffice. As to which side of the abscess should 
be approached some indication may be given by studying the radiograph and selecting the 
side whose lateral abscess shadow is the greater or, if the lateral shadows are equal, the side 
with the more profound paralysis, if there is any difference between the two sides. Should 
there be little evidence of an abscess or if it is small, antero lateral dec ompression IS probably 
indicated. Should it be found, during an antero-lateral decompression operation, that on 
removal of rib and transverse process an abscess with thin flind pus is revealed it may be 
wiser to be content with a costo-transversectomy rather than perform a complet 
decompression and run the risk of tuberculous meningitis. [It is well to remember that 
although the local obstruction may be removed by decompression the very procedure 


adopted for its removal may permit of a trickle of pus along the canal well beyond thi 


natural barrier which had been formed before the operation. 

(ood lateral radiographs are essential so that the precise site and cause of obstruction may 
be determined as far as possible (Fig. 9). [It is also important that the centre of the operation 
incision should be at the focal point of pressure. Often a patient with paraplegia of acute 
onset has no deformity and counting of the spinous processes is unreliable. The pressure 
site can be ascertained by taking a linen strip bearing a row of metal rings spaced thres 
quarters of an inch apart and fastening it by an adhesive to the skin over the spinous 
processes; the uppermost ring at vertebra prominens. A radicgraph is taken and the ring 
nearest the point of obstruction noted (Fig. 10). At the operation the ring strip, sterilized 
by boiling, is held over the spmmous processes as before and the level of the selected ring 1s 
marked on the skin with methylene blue 

Every patient who has recovered from paralysis should have a spinal fusion; this ts 
particularly urgent for the patient who has had an antero-lateral decompression. The ring 
strip will be found helpful in plotting precisely the vertebrae that are to be grafted. It 1s 
not an uncommon experience that a radiograph after operation reveals a vertebra that the 


eraft has missed or a vertebra grafted without intention 


CHEMOTHERAPY 

Hitherto tuberculosis as it affects skeletal structures alone has been considered, but one 
should keep constantly in mind that a tuberculous bone or joint is a blood-borne metastatt 
focus of a primary disease elsewhere, particularly of the lungs and mediastinal glands. This 
fact was well proved by K. J. Mann in an investigation of five hundred patients with skeletal 
tuberculosis at Stanmore. He found that 57 per cent had active pulmonary disease. Chest 
radiography in skeletal tuberculosis is therefore important. It is worth recording that both 
at Stanmore and at Glan Ely it is now rare to find skeletal tuberculosis from infection by 


the bovine bacillus. The problem of infection ts therefore mainly one of contagion between 


human beings 

Phe tuberculous invasion of a joint probably begins at the synovial membrane, a tissue 
comparable to the lining membrane of the thoracic and abdominal cavities where tuberculosis 
may declare itself as a pleurisy or peritonitis. A tuberculous joint beginning as a synovial 
membrane invasion may reveal itself clinically by synovitis, pain, heat and muscle contracture ; 
the radiograph shows osteoporosis. In whatever organ or tissue tubercmlosis may appear it 


is but one disease. Ever since Robert Koch in ISS2 discovered the tubercle bacillus to be 
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the cause of scrofula and phthisis, thereby proving their unity, it has been felt that the ideal 
remedy would be that which would destroy the invading micro-organism in the living. The 


discovery by Waksman of streptomycin in 1943 was the first important step in this direct 
ittack on the bacillus. Nine years later, in February 1952, Marcus Kogel of New York 
innounced that a drug, isonicotinic acid hydrazine, an isomer of niacin (a member of vitamin 
fy complex group), had been prepared and tried out on patients with advanced tuberculosis 
f the lungs at Seaview Hospital. The reaction of the patients to the drug was favourable 
their pyrexia decreased and their appetite and sense of well being improved. The drug, now 
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known as Isoniazid, has been given an extensive trial in many hospitals in this country under 
the guidance of the Medical Research Council 


Streptomycin has proved its value in all manifestations of tuberculosis, probably by 
producing an inhibitory or bacteriostatic action on the tubercle bacillus. But a primary 
focus in the chest may be walled off by an avascular capsule of fibrous tissue and be 
inaccessible to any drug, the bacilli sleeping indefinitely unless some circumstances rouse 
them to activity. Again the bacillus ean, like other bacteria, become resistant to an antibiotic 


the resistance however is diminished by the administration of sodium para-amino salicylate 
P.A.S.) with streptomycin 


In the treatment of skeletal tuberculosis at Glan Ely Hospital 
it has been the practice to give an adult patient one gramme of streptomycin and tifteen 
grammes of P.A-S. daily for ninety days followed by an interval of a month during which 
\fter this rest period drug treatment is resumed for another ninety ¢ 
so that TSO grammes of streptomyein are given in all The 


no drug is given lavs 
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streptomycin is similar to that recorded at other hospitals; it retards the destructive process 
of the disease, hastens reossification and shortens the duration of the malady. An average 
length of time for conservative treatment of intra-articular disease of the hip combined with 
streptomycin and P.A.S. is about twelve months as compared with twenty months without 
an antibiotic. Furthermore earlier quiescence of the disease allows a fusion operation 
sooner if such is contemplated. But before arthrodesis is undertaken there should be an 
interval during which no antibiotic is given, thereby diminishing drug resistance by the 
micro-organism and helping to make the resumption of streptomycin with isoniazid or P.A.S., 
immediately before operation, more effective in its protection in the post-operative period. 

The Medical Research Council report of clinical trials on the use of isoniazid in pulmonary 
tuberculosis affirms its value in improving the general condition of the patient as judged 
by gain in weight, fall in temperature and reduction of blood sedimentation rate. But 
resistance to the drug is rapidly established over a three-months period of administration, 
It should therefore never be given alone; combined with a small quantity of streptomycin 
its bactericidal power is considerably increased because of the diminished resistance of the 
tubercle bacillus thereby induced 

Phe limited experience with isoniazid in combination with streptomycin in the treatment 
of skeletal tuberculosis has so far produced a similar improvement in the general condition of 
the patient to that already reported about its use in pulmonary tuberculosis. It is tempting 
to combine isoniazid, streptomycin and P.A.S., the most powerful anti-tuberculous agent of all, 
but in so doing there is a disadvantage of having all eggs in one basket; if in such usage 
resistance does appear there is left no remedy against it. A more prudent plan is to give 
one gramme a day of streptomycin and 150 milligrams of isoniazid over a period of ninety 
days, rest for thirty days and resume again with streptomycin and P.A.S. alone. Whenever 
possible the same preliminary testing for drug sensitivity should be followed in the case of 
chemotherapy in tuberculosis as is already being done for the choosing of a suitable antibiotic 
in pyogenic infection 

When invasion of a joint is comparatively early and still confined to the synovial 
membrane, streptomycin may be expected to arrest further progress of the disease and prevent 
bone erosion with restoration of mechanical ethciency of the joint. In this clinical type the 
limb may have no splint, the patient performing such active movements of the diseased 
joint as recumbency will permit. The very young can be controlled and movement restrained 
sufficiently by applying a plaster-of-paris cast on the sound side from waist to mid-calf 

But when bone is already eroded the joint should be immobilised by splinting in order 
to limit the area of disruption. A broken articular surface usually ends in a stiff joint on 
recovery and is a potential source of osteoarthritis. A natural bony ankylosis may be the 
best outcome, for it ensures an absolute cure of the local disease and a comfortable useful 
limb. When the articular surfaces of a joint are destroyed and the acute or progressive 
stage of the disease Is over, as revealed by commencing bone recalcification, it is possible to 
perform a fusion earlier by operating under a streptomycin protection. This applies particularly 
to the knee joint 

Streptomycin and other antibiotics are of great value in the treatment of a tuberculous 
sinus, for it allows local appheation of the drug. For the rational treatment of a chronic 
sinus a knowledge of the prevailing micro-organism and its sensitivity is important. A culture 
from a swab of the sinus exudate will reveal the predominant micro-organism. The antibiotic 
to which it is least resistant is packed into the sinus and the mouth sealed with collodion 
gauze. The same procedure is repeated daily whilst the patient is put on a course of 
streptomycin and P.A.S. Tf tubercle bacilli are grown from the swab streptomycin is also 


applied locally to the sinus but no other antibiotic, Occasionally antibiotic and surgery 


are indicated 
To support chemotherapy in its attack on the invading bacillus it is desirable that pools 
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Fic. 11 
Mr E. J. Nangle’s suspension apparatus. It will allow suspension in any plane of a patient ina 
plaster bed or abduction frame. Elevation and adjustment are easily controlled by the patient. His 
visible field is extended; feeding, nursing, and occupational therapy are easier. Parts remote from 
the site of disease can be given exercise and there 1s much less tendency to deve lop renal caleuh 


of infection should be evacuated, if reasonably possible without menace to the patient. All 
accessible abseesses should be aspirated. Sometimes a deeply hidden focus of infection may 
send out recurring metastatic deposits. This applies particularly to primary infection of 
mediastinal glands where the defensive barrier is inadequate. 

The appheation of chemotherapy for the cure of tuberculosis is a very great advance 
but the need for increasing the natural resistance of the patient to the disease should not 
be neglected. Rest, fresh air, good feeding and every means of promoting the contentment 
of the patient must be maintained (Fig. 11). Rest itself is important in reducing toxaemia 

Puberculosis in its pulmonary and crippling skeletal manifestations has been a scourge of 
the Western World throughout the centuries. The literature of the middle ages makes gloomy 
reference to the King’s Evil. The number of the men of talent alone who have died young 


because of this foul disease ts appalling. But at long last, by wise legislation, education, 


temporary isolation and a specific therapy the disease is on the wane. The struggle has been 


hard, long and costly but to see the enemy in retreat is one of the rare exhilarating episodes 
reserved for our generation 

It isa pleasure to acknowledge with gratitude the great help given me by my colleagues, Dr V. Emrys Jones 
and Mr D. J. Martin. L also thank Mr Dillwyn Evans, Mr Dillwyn Thomas and Mr Kk. 1. Nissen for readily 


ulowing me the use of the case notes of patients under their care 1 am also very appreciative of the skill 
shown by Mr R. W. Matthews in his drawings and of Mr R. J. Whitley in his photography. 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES, 
COLLEGES, COUNCILS AND ASSOCIATIONS 


GREAT BRITAIN 


BRITISH ORTHOPAEDIC ASSOCIATION 
ROYAL GRANT OF ARMS 


Phe British Orthopaedic Association has had the privilege of receiving a Royal Grant of Arms 
with the authority of the Garter Principal King of Arms, Clarenceux King of Arms and Norroy 
and Ulster King of Arms \ copy of the Grant is reproduced on the opposite page. It declares 

That the affairs of the Association are managed by an executive committee consisting of the 
President, the Vice-President and certain other elected Officers and Fellows of the Association 
That the said executive committee is desirous that Armorial Bearings should be assigned for the 
said Association with legal authority and he, as President, hath requested the favour of His Grace's 
Warrant for Our granting and assigning such Arms and Crest and in the same Patent such Supporters 
as may be proper to be borne and used for the British Orthopaedic Association on Seals, Shields, 
or otherwise according to the Laws of Arms 

The transcript of the last part of the Grant reads “ Know ye therefore that We the said 
Garter, Clarenceux and Norroy and Ulster in pursuance of His Grace’s Warrant and by virtue of 
the Letters Patent of Our several Offices to each of Us respectively granted do by these Presents 
grant and assign the Arms following for the British Orthopaedic Association that is to say \zure 
a Scamnum between two Cords nowed Or on a Chief paly of four Gules and Gold a Lion passant 
guardant counterchanged And for the Crest On a Wreath of the Colours On a Mount Vert a young 
Plane tree in leaf with a crooked stem bound with Cords to a straight Post on the dexter all propel 
as the same are in the margin hereof more plainly depicted. And by the Authority aforesaid | 
the said Garter do by these Presents turther grant and assign the Supporters following for the 
British Orthopaedic Association that is to say On the dexter side a representation of Hippocrates 
habited Azure supporting with his exterior hand a Ladder from which a rung has been removed 
and on the sinister side a representation of Aesculapius habited Argent supporting with his exterior 
hand his Statf all proper as the same are also in the margin hereof more plainly depicted the whole 
to be borne and used for ever hereafter for the British Orthopaedic Association on Seals, Shields 
rv otherwise according to the Laws of Arms.” 

Phere is historic tradition in the scamnum which was used in the treatment of fractures and 
dislocations two centuries ago.' Even the knots on each side of the scamnum have been reproduced 
with accuracy from early Hippocratic illustrations. The ladder held by Hippocrates as supporter 
on the dexter side has one rung removed, as it usually was removed in this treatment. for 
dislocations of the shoulder so that the patient would not break his neck.*** Aesculapius with rod 
and serpent is supporter on the sinister side. The crest is a tree with twisted trunk bound to a 
straight post, copied from Andry’s Orthopaedia-— probably the first published volume on the 
prevention and correction of deformity. We have made it a plane tree because it was beneath a 
plane that Hippocrates stood at Cos to teach his disciples. The mount below includes the English 
rose, the Welsh datfodil and the Scottish thistle-——but we are proud to know that this emblem is 
now also incorporated in the Presidential badges of our fellow associations in the United States, 
Canada, Australia, New Zealand and South Africa, with an American eagle, a maple leaf, a 


spray of wattle, a kowhai flower and a giant protea respectively. The motto on the British 


grant of arms is the single word Recte which is to be translated not only as straightly but as 


uprightly-—betitting, proper and good.* 


'Grirrvitus, D. LL, and BrockBank, W Orthopaedic Surgery in the Sixteenth and Seventeenth 

Centuries. Traction Apparatus the Vidian Pictures Journal of Bone and Joint Surgery, 1949, 31-B, 313 
Gruce, |. A. De: Officina Aurea d.i. Guldene-Werck Statt der Chirurgy Oder Wundt-Artznay (Frankfort 

am Meyn), 1607 

’ BROCKBANK, W., and Grtirrirus, 1D). Ll Orthopaedic Surgery in the Sixteenth and Seventeenth 

Centuries Luxations of the Shoulder Journal of Bone and Joint Surgery, 1948, 30-B, 375°. and 
Luxations of the Hip Journal of Bone and Joint Surgery, 1950, 32-B, 277 


#Watson-Jones, R.: Journal of Bone and Joint Surgery, 1952, 34- B, 489 
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PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


ROYAL SOCIETY OF MEDICINE 
SECTION OF ORTHOPAEDICS 

Presidential address. Mr H. Jackson Burrows delivered his Presidential address, ~ An leven 
Keel in Orthopaedics,’ on March 3, 1953. He recalled that not all complaints demanded treatment, 
and deplored the prompting “ let's do something, even if it’s wrong.” Many patients came to the 
surgeon, not in search of treatment, but fora prognosis. Such were an easy prey to the unsé rupalous 
Parental anxiety, especially among the better-to-do, had created a demand for treatment which 
the profession had eagerly met. It was no longer possible to be a really nice little man without 
enduring the indignities of circumcision, tonsillectomy, shoe-wedging and ‘' remedial exercises 
The practice of fitting we dges to the shoes for knock-knee often, by promoting a varus toot, delaved 
a recovery that was almost mevitable it 
nothing were done Phe remedial 
exercises |) so popular in schools avoided 
a plantigrade foot at all costs. There was 
need of a S.L.P.L.B.A.* 

Phe abstraction rest Was NOW 


less misused than in the past, but in 


poliomyelitis the intemperance of the 
1 


eaction against misapplied rest had led 
to a violence that tortured patients, 
provoked spasm in unparalysed muscle 
and even caused mvositis Ossificans Phe 
speaker beheved that in muscle re 
education atter poliomyelitis insufficient 


attention was given to preserving the ad asa” 
power of active relaxation Of muse les not 
paralysed early attempts to contract a 
paralysed must le were useful because 
they made the unparalyse | opponents 
relax There was a need to return to 
iological principles in the treatment Fic. 1 
of pohomvelhtis, a subject in which there vation and cooling (from Jacobson 
had been too much unphysiological Rest and Pain 
stunting and not only by Miss Wenny 
Phe campaign against passive movements that preceded the last war had effectively diminished 
their misuse: but overstatement had led to many stiff joints from neglect of passive movements 
when paralysis made active movements impossible. A neglected agent was the ice bag for cooling 
the limb after an operation or other injury likely to lead to swelling (Mig. I Active exercise 


were the basis of nearly all physiotherapy. They and especially their elaborations (Figs. 2 and 3 


such as pulley exercises, occupational therapy and remedial games —could speed or delay recovery 
in accordance with their wise or unwise application. All would commend industrial rehabilitation 
units, as at Luton and Birmingham. A beautiful application of auto-assisted movement (Fig. 4 
was Denis Browne's hobble splint, in which the infant’s proclivity tor marking time wa: applied to 
the correction of deformity Most would difter from its initiator, however, in his use of forced 
manipulation Phe value of gradual correction by re-splinting had been illustrated recently by 
Mr A. VT. Fripp with his Iite plasters for club feet: and Dr EK. EK. Harris at the Heritage, Chailey, 
was using the principle for correction of many deformities by frequently renewed plaster splint 
In spastic paralysis, the extent and duration of benefit conferred by a spell of splinting — notably 
calipers and wrist splints was not recognised enough. In the flaccid paralysis of poliomyelitis 
restraint in the use of appliances in the child had been pleaded lately, but to untetter the boy 
was often to fetter the man. This was a matter in which the most careful, unemotional yudgment 
of each patient must be combined with the greatest vigilance 

Discussing orthopaedic operations, Mr Burrows deplored unnecessary surgery. A surgeon who 
subjected his patient to an operation that he would not allow in his own kin was guilty of a breach 
of faith. Usually a diagnosis of ruptured intervertebral disc should not dismay the patient, but it 


often did because it suggested to him the prospect of an operation of doubtful efficacy — his frend 


had had it. Removal of a displaced intervertebral disc in the exceptional and properly selected 
case was a great surgical advance, but it had been discredited by those who had found within 
the disc a glittering nugget of gold 
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Arthroplasty of the hip was another of the great advances of our time. Prosthetic femoral 
heads had been used successfully for only six years, still had many shortcomings, and should not 
be used unnecessarily in young people 

Keferring to congenital dislocation of the hip, Mr Burrows thought that perhaps the dangers 
of radioscopic arthrography had been overlooked, reversion to operative reduction overdone, and 
the need for early rotation osteotomy underestimated 

Most of us ha:t designed gadgets that we had later regretted. A recent tendency was to show 
confessedly unsuccessful gadgets in the spirit that it was better to have gadgeted and lost than 


lic. 2 


Active exercise against resistance, A.D. ISS3 


Fic. 3 
Phe velocipede Phe movements must be discontinued when fatigue 


Figure 4 — Auto-assisted movements —grace and languor 


never to have gadgeted at all One application that had succeeded spectacularly was keys 


compression arthrodesis of the knee, popularised by Charnley. When the knee was to be arthrodesed 


it should be fixed in considerable flexion, not in nearly full extension, whatever the patient's 
occupation. A patient with a stiff knee must sit on the forward edge of his chair in order to get 
his foot near the ground: with the knee fixed in 30 degrees of flexion he could sit back in his chair 
and his leg projected about half as far (Fig. 7). Moreover, in normal walking, weight was never taken 
on an extended knee. Thus there was no case for arthrodesis of the knee in the position of full 


extension 
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Misapplied operation was exe mplitied by the orthopaedic epitaph: “he died in perfect position 
A person who could sit but not stand had often been converted into one who could stand but not sit 


It was common knowledge that, in poliomyelitis, ill-advised lengthening of the tendo calcaneus 
could condemn a patient to a caliper for life; but in spastic paralysis the operation might be tar 
more devastating Phe subject of bone operations upon growing feet was more controversial 
lhe bad late results led to the conclusion that they were rarely, if ever, justifiable. Sometimes 
the worst handicaps did not obtrude, and it was important always to consider the whole patient 
and, still more, the patient in his own surroundings, In assessing his true disability 

foo faithful a devotion to the cult of no-touch technique must not promote neglect of 
bigger things; there were occasions for the adage “put vour finger init or you I} put vour foot mat 


Fic ty 


Hospital model 


Inextension and flexion. A and Be Sittin 
Sitting with knee stiff in flexion of about 


Mr Burrows concluded by considering the place of orthopaedics in) medical education 
Lambrinudi had emphasised that the pring iples of medicine as a whole could be demonstrated 
perhaps better in orthopaedic patients than in almost any other. There was a strong demand 
among students for this teaching, which offered unparalleled Opportunities for: history taking 
observation of physical signs; the synthesis of these in relation to anatomical and physiological 
principle the testing of the provisional diagnosis by special methods of examination; the final 
summing up; and tinally the lueid explanation to the patient. The undergraduate schools could 
not for ever live in the past and ignore o1 suppress the so-called special departments. There was a 
well detined place for distinct: postgraduate schools with wide facilities for special experience 
pathology and research. The extensive and stereotyped training that had been planned tor out 
future colleagues and successors was perhaps too all-embracingly technological at the « xpense ot 
serious experience in the basic sciences and methods of research and of that cultivation of 
individuality that was rightly called education 
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UNIVERSITY OF LIVERPOOL 
M.CH.ORTH. EXAMINATION 

Of the postgraduate students who have worked in Liverpool during the last vear those who 
maimed their MCh Orth. degree in December 1952 are: Colin Conacher, Sydney, Australia; Wiltred 
( Lawrence, Litchfield, England; Manuel Lunz, Johannesburg, South Africa; Kobert Pave 
Ottawa, Canada; Abdul Rahim, Lahore, Pakistan; Eric H. Strach, Prague, Czechoslovakia 
J. G. Stubbs, London, England; and Kenneth |. M. Watson, Brisbane, Australia. The two external 
examiners were Professor Walter Mercer and Mr Jackson Burrows, and the three internal examine 
vere Mr Norman Roberts, Mr Eric Wardle and Professor B. LL. McFarland 


UNIVERSITY OF OXFORD 

NUFFIELD ORTHOPAEDIC CENTRE 
Forthcoming lectures Lectures to be delivered at the Wingfieid-Morris Orthopaedic 
ine Phe Vasculature of Bone and the Healing of Fractures——an I-xperimental Study 
AON. Cavadias, on May 
labrous Jovsplasia by Ipr 


8S: and‘ Solitary Fibro-osseous Lesions of Bone and their relation to 


1. L.. Jatte, on June 11. Both lectures begin at 8.30 pon 


REGIONAL ORTHOPAEDIC CLUBS 


EAST ANGLIAN ORTHOPAEDIC CLUB 
\ meeting of the East Anghan Orthopaedic Club was held at Addenbrooke's) Hospita 

Cambridge, on November 29, 1952. Clinical cases were shown 

Atlanto-axial dislocation — Grogono demonstrated the normal anatomy of the joints 
between the atlas and ax In a dissected specimen and with radiographs he showed the varraty 
vith age and position between one patient and another. He reviewed seven cases of atlanto-ax 
dislocation, some caused by injury, and some associated with naso- pharyngeal infection. Treatment 
sas by plaster or plasti collars, or by wiring and local fusion \ discussion followed in which 
members spoke of the success that seemed to attend almost casual treatment of this condition 
The rarity of neurological signs was commented upon and the general feeling seemed to be that 
operation was indicated only in cases of recurrent dislocation or when there were associates 
neurological signs. Mr Grogono also showed a specimen taken from the spine of a man who had 
died after a road accident He had had paraplegia and the specimen showed tearing of two 
intervertebral dises with narrowing of the spinal column between them. A section of the cord in 
this area Showed haemorrhage into the lateral columns 

Fractured femur with traumatic aneurysm —\/r 2) Dee showed radiographs of the femur ot 
an elderly woman with spiral fracture of the femur at the junction of the middle and lowest thirds 
Phere was no palpable arterial pulsation below the level of the fracture and the thigh was very 
swollen. a systolic murmur was heard over the swelling \ traumatic aneurvsm was dhagnosed 
Hunterian ligation was carried out and she slowly recovered. Although theoretically this might seem 
to be a likely complication of fractures at this site, no member present had had a similar experience 
Schmorl’s nodes —\/7 Wo. Butler discussed the significance of Schmorl’s node He said that 
although they were generally claimed not to be the cause of symptoms, he had encountered cases 
in which it was hard not to attribute the patient's symptoms to the nodes. He pointed out that 
the antero-posterior diameters of the affected bodies as seen in the lateral radiographs were longer 
than those of the adjacent bodies, that the nodes were commonly seen in the upper lumbar region 
and were not seen in old people An interesting discussion seemed to indicate that there was room 
for much turther investigation 
Osteitis of pubis 1/7 Aivay demonstrated the films of a man who had osteitis of the pubis 
after appendix abscess, shown to the club in January 1950. The serial radiographs showed gradual 
recalcification and eventual sclerosis of the pubis and some irregular ossification round the 
tuberosity of the ischium. Ale Wee Showed radiographs of a similar case after prostatectomy 
In the discussion members spoke of the cases they had seen after prostatectomy——-especially atter 
Millin’s operation but only one other case of pubic osteitis compheating appenliciti vas 
mentioned 
Osteomyelitis of fibula — 1/7]. Fairbank showed a child aged seven years with uneven growth in 
the lower leg after osteomyelitis of the fibula. The lower end of the fibula had been removed and 
the ankle assumed a valgus deformity Phis was corrected by osteotomy of the tibia; the stump 


of the fibula was fixed to the tibia. Correction was satisfactory at first but in the next vear growth 
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continued to be uneven and the foot was assuming a valgus position again. Various suggestions 
were made, including stapling of the medial side of the tibial epiphysis so that continued growt! 
would not push the talus out of the ankle mortise 

Paget’s disease — 1/7 Dee showed a case of arthrodesis of the knee in a patient with Paget 
disease of the femur. Now that the femur and tibia were continuous he wondered whether the 
disease would spread into the tibia \s judged from radiographs, sound bony union had taker 
two vears to occur, Others spoke of their experience of slow bony union in Paget's disease 
Fractured femora 1/7 1. W. Godfrey showed a patient who had sustained fractures of bot! 
femora treated at one operation by medullary nailing. Seven weeks after operation he was bearing 
weight with crutches, and had good knee movements 

Rheumatoid arthritis and gout demonstrated the differences apparent radiologically 
in the hands of patients with rheumatoid arthritis and gout. He emphasised the ditterence between 
the small areas of osteoporosis that sometimes broke the joint line in rheumatoid arthritis and the 
punched-out areas of calcium bi-urate, deep from the joint line, that were seen in gout 
Congenital absence of upper femur — 1/7 Noel Smith showed a patient with congenital absence 
of the upper part of the femur. Radiographs showed a head of the femur and a tapering lower end 
The girl had been fitted with a patten-ended caliper, but this was not very satisfactory through the 
lack of a greater trochanter. There was now five inches of shortening. Members were asked for 
suggestions and it was generally agreed that bone grafting should be delayed until growth ceased 


! that in the meanwhile every ettort should be made to encourage the use of the limb 


SOUTH AFRICA 


SOUTH AFRICAN ORTHOPAEDIC ASSOCIATION 
ANNUAL MEETING 


Phe annual meeting of the South African Orthopaedic Association was held in Johannesburg 
from September 23 26, 1952, under the presidency of Mr G. T. du Toit. The secretary, Mr W. 1 
Koss, reported that membership of the Association had increased from thirty-eight members i 
1951 to forty-five in 1952 
Orthopaedic aspects of chronic arthritis 1/7 S. Sacks dealt comprehensively with the mean 
of treatment at our disposal, such as rest, traction, splintage, manipulation, intra-articulat 
injections and the various types of surgical operations. In discussion, Wy Hanelton Bell pleaded 
for more co-operation with the physicians, especially in the early stages when much deformity 

be prevented Vy ©. Morris suggested that when hydrocortone was injected into joint 

a radio-opaque substance should be imyected with it to show whether it really was in the joint 
This applied especially to the hip joint Vy HH. Matster recommended correction of knee 
deformities in rheumatoid arthritis by the application of a ight Thomas splint, to whieh the limb 
bandaged The splint was bent a little each day until the desired correction was obtained 


stated that the | 


pain in arthritie knee joints could otten be relieved by simple joint lavage 
with normal saline to wash out tibrinous deposits 
Cervico-brachial neuritis /loulding of Rhodesia described his tindings in sixtyv-tive 
ases. Symptoms included pain in the neck, headaches, torticollis and cutaneous hyperaesthesia 
In the arm or hand, and weakness of grip. He thought the symptoms were due to dise protrusion 
relaxation of the posterior common ligament when the neck was forcibly extended from a 
flexed position The slowly progressive cases might be due to dise oedema. Keliet of symptom 
was obtained in sixty-two of the sixty-five cases by manipulation under anaesthesia followed by 
head traction (tive pounds) tor one to seven days. Operation was required in three case It wa 
that accurate localisation of the level by clinical and radiographic examination wa 
ial \ small bone gratt was placed under mild compression between the two spinou 


rocesses contiguou with the attected dise Space so as to open up the disc Space po teriorls 


Behind this graft two longer grafts were placed on each side of the spinous proce and tixed 


vether with a single screw. Good results were claimed 
British and continental orthopaedic surgery =A report was given by Messrs J) Mo Edelstein 
G. T. du Toit, ©. J. Waplan, G. Dommisse and W. TP. Ross, all of whom had recently returned 
verseas. This proved to be one of the high-lghts of the meeting, and the audience wa 
nated by a deseription and demonstration of recent trends in orthopaedics, including many 
operative tricks and gadgets. [It is noteworthy that the field to be covered included 
peakers overlapped on any of the subjects seen in their travels, which 


to Florence 


19453 


from Edinburgh 
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Clinical Meeting 


A clinical meeting was held in the Medical School of the Witwatersrand University 


Ewing’s tumour 3/7 2) Polons/ howed a case of Ewing’s tumour in the upper end of the 
femur of a girl aged nine years iagnosed in 1948. It had been treated by deep x-ray therapy 
but recently spontaneous fracture had occurred. No other ce posits had been found elsewhere in 
the body. Unfortunately the parents’ consent could not be obtained for any operation except a 
tnopsy. It was felt that amputation at an early stage might have proved effective 
Ischio-femoral arthrodesis olonsky also showed a successful ischio-femoral arthrodesis 
for tuberculous arthritis of the pin which a massive strut of bone had formed along the line 
of the graft Mr G. T. d while complimenting the surgeon on the good result obtained, 
stressed that this wa t hy rophy ot vratt he true sense of the term, but ossification 
around the graft 


} 


Osteoclastoma of radius \/) Ii /) i showed a woman of thirty-five vears, the distal four 
inches of whose radius had been excised for osteoclastoma and replaced by the upper end of the 
fibula Fourteen months after operation the result was excellent; she had a strong painless 
wrist, with fifty-fi grees of movement. Mr Koss thought this was the method of choice in this 
condition, although degeneration of the articular cartilage on the graft seemed inevitable in the 
absence of a nerve supply. He was not satisfied with the results of deep x-ray therapy or curettage 
plus bone chips 

Rupture of extensor pollicis longus 1/7 HW) 7. Ross showed a middle-aged woman who had 


ruptured the long extensor tendon of her thumb fourteen years before, after a Col fracture 
Inability to let go when shaking hands, and diminished rotation of the forearm, hi: been 
embarrassing and disabling \t operation the extensor indicis tendon was transplanted into the 
distal end of the extensor pollicis longus, and the lower end of the ulna was excised. Six months 
later she had full function of the thumb and wrist. Mr Ross thought extensor indicis was a more 
suitable tendon to use than extensor carpi radialis longus or brevis, or extensor pollicis brevis 

Other cases 1/7 C. Morris Showed a Bantu male child aged two vears with swelling of the right 
foot and wasting of the nght thigh and leg. A limp was present. Radiographs showed changes in 
the metatarsals, talus, tibia, fibula, femur and pelvis. These changes were compatible with a diagnosis 


of multiple cystic tuberculosis, which was confirmed by biopsy Vo M. Edelstein showed a 
| } 


patient in whom an ilio-femoral arthrodesis had been performed nearly twenty vears ago by 


Mr Seddon in London for tuberculous arthritis. The result was excellent. Recently the patient 
had developed tuberculous infection of the elbow, and excision of the elbow had been performed 
by the Kirkaldy-Willis technique with a good result. My G. 7. du Toit showed a case of paralytic 
scoliosis, in a boy aged fourteen years, with marked pelvic tilt. The mechanics of the deformity 
and the possible methods of treatment were discussed at length 
Officers for 1953—— Mr F. P. Fouché was elected emeritus president and Mr G. T. du Toit president 
Other officers are: secretary, Mr W. T. Ross; executive members— Messrs |]. M. Edelstein, C. I 
Moller and J. G du Toit 
ITALY 

ITALIAN SOCIETY OF ORTHOPAEDIC SURGERY AND TRAUMATOLOGY 
Annual meeting — The thirty-seventh annual meeting of the Italian Society of Orthopaedic and 
Traumatic Surgery was held in Genova from October 6-8, 1952, at the Simon Boccanegra’s Castle, 
in St Martin’s Hospital, under the presidency of Professor R. Zanoli. The principal subject discussed 
was paralytic shoulder. An official report on this subject was presented by Drs F. Roasenda and 
A. Strata. On this same subject forty-one papers were presented. The second subject discussed 
was periarthritis of the shoulder \n official report on this subject was presented by Professor 
A. Bonola. The meeting was attended by many eminent orthopaedic surgeons trom other countries, 
including Professor H. Platt (Great Britain), Professor M. Lange, Professor L. Bohler, Professor 
C. Mau, Professor G. Hohman, Professor S. Weil, Professor K. Niederecker, Professor Kreisel, 
Professor Hackenbrock (Germany), Professor Etienne, Professor Perrot, Professor Pereau, 
Professor Creyssel, Professor |. Herbert, Professor |. Forestier (France), Professor Sanchis 
Olmos (Spain), Professor Contargyris (Greece 
Programme for 1953 meeting — The thirty-cighth meeting of the Italian Society of Orthopaedic 
Surgery and Traumatology will be held in Kome in October 1953 under the presidency of Professor 
Carlo Marino-Zuco The principal subject for discussion will be post-traumatic joint stiffness 
Papers and discussions on this subject are invited and should be submitted before July 10 
Papers on other subjects will also be considered Headsets tor the reception of simultaneous 


translations in English, French and German will be available 
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AUSTRIA 


ORTHOPAEDIC AND TRAUMATOLOGICAL ASSOCIATION OF AUSTRIA 
1952 meetings —In March 1952 a clinical demonstration was held 
in orthopaedic surgery was discusseé. In May 1952 
Sonnenheilstatte Stolzalpe; the main subject. for 
At a further meeting in December 1952 the 


Fhe use of ultra-sonic waves 
an international meeting was held in 


discussion was bone and joint tuberculosi 


main subjects discussed were surgical appli 
ances and the use of plastic endoprostheses 
Officers for 1953— Professor Erlacher was re 
elected president of the Association for 1953 
New rehabilitation centre ©n May 24, 
1952, the Sonderstation Tobelbad, a 


rehabilitation centre near Graz, financed by 


a leading insurance company, was opened by 
Korner, the President 6f Austria. The centre 
caters for the rehabilitation and resettlement 

of injured patients and has special facilities for 
the treatment of paraplegics and amputee 
The clinical directors are Dr W. Ehalt and 
Dr Neubauer 


ECUADOR 


ECUADORIAN SOCIETY OF ORTHOPAEDIC SURGERY AND TRAUMATOLOGY 


In September 1952 the Ecuadorian Society of Orthopaedic Surgery and Traumatology wa 


founded in Guayaquil with Dr duardo Alcivar as president The vice-president is Dr 


(Gaalo 
Jallesteros and the secretary lr Jaime Barredo 


BRAZIL 


CONGRESS OF ORTHOPAEDIC AND TRAUMATIC SURGERY 


Phe congress of orthopaedic and traumatic surgery for 1953 will be held in Rio de 
from July 19-26 Communications should be addressed to the 


31-30 andar-sala 303, Kio de Janeiro 


Janeiro 
secretary at Praga Flonano 


INTERNATIONAL SOCIETIES 


INTERNATIONAL SOCIETY OF ORTHOPAEDIC SURGERY AND TRAUMATOLOGY 


Phe Sixth Congress of the International Society of Orthopaedic Surgery and Traumatology 


will be held in Berne, Switzerland, from August 30 to September 3, 1954, under the 
of Sir Harry Platt 


Officers—- The honorary president of the congress will be 


presidency 


Professor R. Scherb, of Zurich, and 


the president of the congress will be Professor Et. Sorrel, of Paris. All correspondence regarding 


the participation as well as the scientific part of the congress (reports, discussions and personal 
communications) should be addressed to the secretary-general of the Society, Dr |. Delchef, M.D) 
34 Kue Montover, Brussels, Belgium 

Provisional programme — [he provisional 


programme ts as follows: Furst day Monday 
Nugust 30, 1954 08.30, Meeting of the 


International Committee; 11.00, official Opening of the 


Congress; 14,00, scientific meeting; presentation of the first subject: treatment of scoliosis 


17.00, departure for dinner in the Bernese Countryside. Second day (Tuesday, August 31, 1954 
09.00-11.00, Scientific session; discussions and individual communications 


11.00, general meeting 
15.00-18.00. Scientific session Third day 


(Wednesday, September 1, 1954 Visits to 
Swiss Hospitals and Institutions in groups: Berne —Isle-Hospita and Macollin 
of Athletics (clinical demonstrations 


different 
| ederal he 
communications, Symposium on physiology ot 


movement 
Zurich Hospitals (clinical demonstrations 


symposium on joint) pathology Sasle Hospita 
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(clinical demonstrations; symposium on chemical aspects in orthopaedic surgery Lausanne 
Hospitals and Leysin Sanatoria (clinical demonstrations; symposium on joint and bone tuberculosis 
Geneva Hospitals (clinical demonstrations; symposium on bone pathology). Jungfraujoch: Alpine 
research centre. Return to Berne in the evening. Fourth day (Thursday, September 2, 1954 
09.00- 12.00, Scientific session ; presentation of the second subject : surgery of the hand; 15.00-18.00, 
scientific session; 20.00, official banquet. Fifth day (Friday, September 3, 1954 O9.00-13.00, 
Scientific session; individual communications. In the afternoon: closing of the Congress 
Participation at the Congress Members of the Society: free of charge. Other participants 
Swiss Francs 40 

Excursions Further excursions will be arranged at the end of the Congress. Apply to the 
Congress Office, KWursaal-Berne, during the Congress 
Local organising officers ice-president of the Congre 
M. Dubois, Inselspital, Berne. Collaboratoy: Dr Hausammann, 


and responsible for the co-ordination 
of the organisation: Professor 
Inselspital, Berne Treasurer of the Congye Professor H. Debrunner, Burgerspital, Basle 
Secretaries of the Congre Protessor M. R. Francillon, Balgrist, Zurich, Professor Ch. Scholder 
Hospice orthopedique, Lausanne, and Mr A. Perrot, M.1)., Hopital Gourgas, Geneva 


CORRESPONDENCE 
DEAD BONE GRAFTS IN ORTHOPAEDIC SURGERY 


From Prorressor H. LL. Rocher, BorbEAUX, FRANC 


lo the Editor of the Journal of Bone and Joint Surgery 


In 1946 1T presented at the French Congress of Surgery my experiences with the use of dead 
bone in orthopaedic surgery, prepared according to the method of my son, Dr Christian Rocher 
The technique was tirst deseribed by my pupil, Leon Dorriotz (Utihsation de L’Os Mort Human 
Conservé en Chirurgie Orthopédique de Reconstruction, 1939. Bordeaux Imprimerie Biere), who 


referred to sixteen cases, the earliest being in 1937. | thought it would be interesting to your readers 


Fic. | Fic. 2 


f cadaveric bone vrafts for sh operation, formation of bone block, and 


to compare this method with that recently published in the Journal of Bone and Joint Surger\ 
experiences with Boiled Cadaveric Bone. Journal of Bone and Joint Surgery, 34 B 429 

Phe bone is removed from amputated limbs. The soft tissues and the periosteum are cleaned 
ott and the articular cartilage is removed The bone is then boiled for three hours to clear 
thoroughly all the soft tissue trom the marrow cavities. After this preliminary boiling the bone 


is cut into blocks of suitable size and shape for use as grafts, some being of « ompact bone and some 
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of cancellous bone 


The grafts are then boiled again for a further three hours to complete ther 
extraction and are stored in 95 per cent alcohol. When the grafts are required for use they are 
sterilized together with the instruments 

These grafts are well tolerated They become incorporated in. the 


bony bed in which they 
have been placed experience shows that tusion of the graft with its host becomes complete 


Within a vear or so the fusion is so intimate that it is Impossible to distinguish between gratt 


case in which a graft was used in an operation for congenital subluxation « 
the gratt was absorbed. This failure was attributed to inadequate blood supply, for the graft was 
placed between the articular cartilage and the surrounding bone 
Phe dead graft performs two functions, 
used, for example 


the hip 


mechanical and osteogeni Phe mechanical property 
in the formation of an acetabular the construction of a bone 


Inthe repair of a pathological fracture occurring ina bone cyst or a giant-cell tumour after 
Irradiation (Figs. btoG 


beneath the oste oplasti 


buttress, in 


In the first two instances [insist on firm and deep implantation of the graft 
c buttress raised by the gouge, thus making the transference of living cells 


Fic. § Fic. 6 
shelf operation. Figure 4— S« 
Six months later 


matter operation in child of twelve 


Figure years later 


easy be 
the gra 
filled w 


vraft and its living bony pedicle Close contact ensures the 
scen in the packing of a bone cavity Lhe cavity should b 
1 cancellous bone which should be hammered firmly in with a punch 
I no longer use dead bone for fusion of the spine in Pott’s disease 
hip ind an autogenous tibial graft quite satisfactory 


is to me a risky procedure 


stability of 
function 


Is 


compact ann 


or for arthrodesi 


Furthermore, bridging 
bone 


a gap with des 
ce Porrwtz papet and 


mV communicatior 
come to re are 


the Surgical Conere 
as an economical and easy 
>and pseudarthrosis and 


papel VIVES Us hoy 


my pupils and 
dead bone 


method of gratting for f operation 
evsts, arthrodese we have experience of over 200 case Lloyd-Robert 
we that cadaveric bone may also be used to speed up consolidation in an arthrodesi 
ing slowly. In my experience a ce 
with living bone This 


which is progres lead graft should not be used unless it is im contact 
contact guarantees success provided the bed for the is properly 
const! | Os a grat unusual and it indicates a fault in operative technique 


Yours very truly, 


ured portrait of Her Maye 


*QOQueen tacing the 


secretary of the Pri 


al 
j 
ic. 4 
Use of cadaveric bone ratt in igure 5 i 
December 1952 ROCGCHER 
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Book Reviews 


PULLETIN OF THE HOSPITAL FOR JOINT DISEASES. A Volume in Tribute to Dr Henry 
L.. JAFFE, with 55 Contributor Volume 12, Number 2, October 1951. 9» 6 in Pp. xiv +-527, with 
numerous figures. 1951. New York Hospital for Joint Diseases, Price $6.00 


lor He. 1. Jaftie is well known both to pathologists and orthopaedic surgeons from his research 
and writings on benign tumours of bones and joints. He and his collaborators have gis 
definitive and often the original accounts of a number of important entities, including steoid 
osteoma, “ benign chondroblastoma of bone,”’ ‘ chondromyxoid — fibroma. pigmented 
villonodular synovitis,’ and“ fibrous dysplasia of bone 
Phis issue of the Bulletin of the Hospital for Joint Diseases commemorates [1 
twenty-five years as the Pathologist and Director of Laboratories of the Hospital. A biograph 
sketch of Dr Jaffe-—written by the Editor of the Bulletin, 
Dr Samuel Wleinberg——prefaces the volume which 
comprises thirty-four original papers covering a wide 
field, Pathological topics are well re presented, but other 
subjects, including clinical orthopaedics, radiology and 
biochemistry, are included. The papers are the work of 
filty-tive distinguished contributors, from about as many 
laboratories and clinical departments, most of them in 
the U.S.A., and are written specialiy for the commemora 
tive volume \ number appeared interesting and 
important to the present reviewer, includins Some 
observations on the morphologic basis for the roent 
genographic changes in childhood leukaemia by Rk. H 
Follis and Ek. A. Park The non-specificity of svnovial 
reactions, by Mary S. Sherman: “ Rheumatoid arthritis, 
by C. Piraniand G. A. Bennett; Primary parathyroid 
hypertrophy and hyperplasia,’ by B. Castleman and 
QO. Cope * Benign chondroblastoma of bone by C. H 
Hatcher and J. C. Campbell; ‘ New knowledge of post 
Dr Henry I. JAPFI fetal Osteogenesis, by ( | ean and M Ix rist; 
Physiopathology of bone tissue,” by Rutishauser 
and G. Majno; and Che ndrodystrophia calcificans congenita,”’ by W.G. J. Putschar. Such a list 
indicates the scope of the volume. The issue is a very fitting tribute to a man who has made, and 
who continues to make, such outstanding contributions to orthopaedic pathology Ht. A. Sissons 


ORTHOPADISCHE-CHIRURGISCHE OPERATIONSLEHRE By Max LANGE, Director of 
the Orthopaedic Hospital, Bad Tolz. 11. 84 in Pp. xvi +844, with 891 figures. Index. 1951 
Munchen: J. Bergmann. Price 1)M.128 


Max Lange's text-book dedicated to his famous uncle, Fritz Lange, isa remarkable achievement 
This monograph is essentially a work of reference for the experienced operator, who can take his 
pick of the various procedures which in one country or another have for a time at least become 
part of the orthopaedic surgeon's repertoire. Some of the operations depicted therein the more 
elaborate tendon transplants, the muscle slides, and the intricate geometrical osteotomies — play a 
small part in British and American orthopaedic practice. But, in a work which is international 
in its outlook, this catholicity is to be applauded. The time and energy involved in producing a 
work of this scope, profusely illustrated with line diagrams and shaded pencil drawings, without 
any reference to photographs or x-ray reproductions, within six vears of the end of the late war, 
is a striking tribute to the industry of German orthopaedics. —Harry PLaT1 
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RECHERCHES MORPHOLOGIEOUES ET EXPERIMENTALES SUR LA VASCULARISA 
TION OSSEUSE. By Robert de MARNEFFE. 9} 64 


in. Pp. 80, with 36 figures. 1951. Brussels 
Acta Medica Belgica. Price not quoted 
| 


Phis small book contains in its eigaty pages one of the best descriptions of the vasculature of 
the long bones based on the study of the vessels of the rabbit, guinea pig and rat. Methods of 
arterial injection, including those of plastic material (Vinylite), are described, and the work is 
based on the analysis of this injected material, either directly or after the previous suppression of 
one or other of the three sources of blood to the bone Phe author lays due emphasis on the part 
that the periosteal circulation plays in supplying the compact bone of the shaft and explains that 


Is appear to cross the epiphysial cartilage. He emphasises the existence of subchondral 


no Vesse 
vessels and exhibits a nice illustration. He stresses the interest of this tinding but does not seem 
to be acquainted with the work of Franceschini or of the Swedish School of Ingelmark and 


liolmdahl who have also found this close relationship between vessels and articular cartilage 


\ good deseription of the venous system in bone is given, but the lack of mic roradiography impedes 


the author trom being as informative in describing the capillary plexus. No sinusoids appear to 
have been seen with the methods adopted, as there is no description of these most Important 
structures. Inspite of these criticisms and a slightly loose bibliographic section this may be considered 
the work which contains in the smallest number of pages the greatest available information on thi 


bones | PRUETA 


circulation in the long 
RUPTURES OF THE ROTATOR CUFF By H. F. Moseitrty, M.A., D.M., M.Ch. (Oxon 

S. (Eng. and FLAC Hunterian Professor, Royal College of Surgeons of England 
Assistant Professor of Surgery, MeGill University; Associate Surgeon, Royal Victoria Hospital 
Montreal, Quebec, Canada 10}. 8 in Pp. xu+90, with 108 figures, many in colour 1952 
Springfield, Hlinois: Charles C. Thomas, Publisher Oxford: Blackwell Scientific Publications 
Price 47s. Gd 


his monograph in the American [Lectures series is an expansion of the author's lectures a 
Huntenan Professor of the Royal College of Surgeons. The introduction, which pays tribute to 
Codman’s work, is followed by a well and profusely illustrated chapter on the anatomy of the 
shoulder joint and its surrounding muscles 

The author has devised and described an inferior approach to the shoulder through the axilla 
The rotator cuff is detined as the four muscles inserted into the humeral tuberosities and thei 
conjoined tendons. The functions of this structure are controversial and some will disagree with 
the views put forward here. The degenerative changes that occur in the tendons and their insertion 
are well described and illustrated, and follow previous observations. The description of the clinica! 

f 


igns 


rotator cuff tears and the method of examination to elicit them is excellent and might 


well be summarised 


in students’ surgical text-books, which usually completely ignore this fairly 
common and disabling condition. The author believes that most tears requiring operative repait 
both acute and chronic, can be diagnosed on clinical grounds alone, but is reluctantly prepared to 
wait in doubtful cases. He takes Codman’s as opposed to McLaughlin's view and considers that 
delay prejudices the result of operation Phe operative procedures in various types of tendon tear 
are well deseribed. He gives short histories of his cases, and a satisfactory method of assessing 
results, and finds that his resemble McLaughlin's Phe commonest disability after successtul 
repair is a loss of power up to 30 per cent Phe results of operation are better in acute cases than 
ehronic ones, but, even in these, are much better than the results of conservative treatment 
his is a valuable contribution to the literature of shoulder injuries and should) be read by all 


who are, or ought to be, interested in the subject Vie Beis 


DYSTROPHIA MUSCULORUM PROGRESSIVA By Herman Lrevison, Institute of Human 
Genetics, University of Copenhagen. 9 © Gin. -Pp. 176, with 14 tables and 98 Family Case Historie 

\cta Psychiatrica et Neurologica Scandinavica, Supplementum 76. 1951. Copenhagen: Ejnat 
Munksgaard. Price 1). kr. 20 


This monograph is another of the valuable supplements published from time to time by the 
various Acta Scandinavica It gives a very complete account of the progressive muscular 
dystrophies, with a critical review of the literature of these puzzling diseases and with original 
observations based on 117 cases collected by the writer Though mainly of interest to. the 
neurologists and to the specialists in human genetics, this publication has its importance for the 
orthopaedic surgeon, who will find it a valuable reference book on diseases that he must meet 
now and then ID). LL Grirritus 
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VITAMIN SOURCES IN ARCTIC REGIONS. By Kare Ropaut. Skrifter No. 91 1047 in 
Pp. 64, with 15 figures and 36 tables. 1949. Oslo: Norsk Polarinstitutt. Price N. kr. 6.00 


TOXIC EFFECT OF POLAK BEAR LIVER. By Kare Skrifter No. 92. 101 7 in 
Pp. 90, with 36 figures and 15 table 1949.. Oslo: Norsk Polarinstitutt. Price N. kr. 12.50 


HYPERKVITAMINOSIS A. By Kare Ropaut. Skrifter No. 95. 104 in Pp. 206, with 55 
figures, 78 tables and 27 graphs. 1950. Oslo: Norsk Polarinstitutt. Price N. kr. 22,50 


Phe first two Skrifter (Nos. 91 and 92) deal with the historically interesting facts that led to 


the main investigation These were: that the liver of seals contained much vitamin A: that the 


ivers Of polar bears, largely dependent on seals for their diet, produced severe sickness in man 
and finally that this toxicity of polar bear liver was due to its vitamin A content Che third 
skrifter (No. 95) then deals with the signs of hypervitaminosis A in experimental animals. These 
are described in very great detail. Rats were used in most of the experiments, but some were 
also carried out on guinea-pigs, mice, rabbits and cockerels. The author gives a masterly summary 
of the facts, and points out how closely in his animals the haemorrhagic signs of hypervitaminosis A 
mimicked scurvy while the bone change as revealed by radiographs, could resemble those in 
hyperparathyroidism \ great part of this book deals with details of limited interest uch as, 


for instance, the evidence that polar bear liver is toxic only on account of its vitamin A content 
and not because of associate d compounds. It does not deal adequately with the growing literature 
on hypervitaminosis A in man. However, as a work of reference it is a valuable contribution to 


knowledge, especially in these days of widespread vitamin administration. C. E. 


PHANTOM LIMBS IN AMPUTEES. By Boérje Cronnoitm. in. Pp. 310, with 40 figures 
1951. Copenhagen: Eynar Munksgaard. Price 1). kr. 35 


In this volume the author has attempted to explain and analyse the common sensations 
experienced by amputees, whether in the stump or in the phantom limb. Only 122 patients were 
examined, and the conclusions reached, although adding a little to our knowledge of this highly 
complex subject, do not point a way to any more certain method of treatment of pain in stump 
or phantom limb 

It is interesting that only twenty-seven of the patients exhibited painful neuromas, but in 
many cases there was evidence not only of somato-motor hyperactivity in the stump but also of 
vegetative hyperactivity in the stump and adjacent parts of the trunk. There seems little doubt 
that painful sensations in the stump or phantom limb are commoner after high amputations, 
whether of the arm or leg, and are commoner in those losing the limb late in life when 
adaptation is more difficult Phe investigation also proved that pain in the phantom limb is 
commoner immediately after amputation, and usually tends gradually to subside. Patients who 


have lost 


limb that has been painful for some time before amputation are also more hable to 
a paintul phantom 


t only 


Phe loss of a limb causes a state of hyperexcitability of the central nervous system 
at spinal level but also at central level, and some of the phantom sensations can be due only to 
this excitability Phe tendency of a phantom sensation to disappear or diminish proves that 
there is an attempted central adaptation. This is easier and more complete in young patient 
the very young may experience no phantom It is thought that there is a central hift in 
functional organisation, which conditions the integration and interpretation of the atterent o1 
centripetal impulses from the cut nerves. The sensation of pain appears to be determined chietly 
by the intensity of the centripetal volley of impulses, especially from the stump, and by the state 
of central hyperexcitability; but the localisation of the pain to phantom or stump is determined 
by the central state of functional organisation, in which the make-up of the patient would seem 
to be important 

\ basic phantom sensation is not present in every case, but some patients can summon a 
phantom by concentrating on it, by trying to perform movements with it or by contracting the 
stump muscles or the muscles of the opposite limb. A referred sensation assigned to the phantom 
can also be caused, and sometimes altered, by various types of stimuli applied to the stump or to 
‘ trigger areas © of the stump or adjacent parts of the trunk. Stimulation may inhibit the phantom 
or may intensify the sensations assigned to it. Sensations in the phantom leg are usually referred 
to the foot or distal part, those in the phantom arm to the hand or wrist; but in arm cases it is 
commoner for the phantom to be foreshortened to within the area of the perception of the stump 
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Phe leg phantom usually conforms to the posture of a natural limb, but the arm phantom is more 
often away from the natural position Phis is probably because the arm has a more highly 
specialised function than the leg, and may explain also why the phantom is more often identified 
with the artificial leg than with the artificial arm. Identification of the phantom with the artitictal 
leg is used in walking -or the phantom may disappear when the limb is worn. The artificial arm 
however good and well controlled, caanot approach in function the highly specialised and sensitive 
natural hand and fingers, so that the “ phantom" does not help the use of the artificial arm in 


the same way 


Phe sensations after the loss of a limb bear many resemblances to those in peripheral ners 


injuries: for instance pain is more common in high amputations where division is 


parent neuron and more fibres are divided. Some of the referred sensations aroused 


on the neuroma, or by other stimuli applied to the stump, resemble sensations rete rred to a pau 


area alter nerve injury. In amputees there are many complex and seemingly contradictory tind 
not entirely explained by the hyperexcitability of the central nervous system and the retention of 
a topical distribution of the sensations, nor by the attempt at adaptation by a central 


functional organisation Whatever the true explanation of the varied and often unple 


experiences of some amputees there seems little doubt that the psychological make-up 
patient affects their interpretation and accounts tor the failure of many recognised meth 
treatment to achieve lasting improvement in some individuals 

Phe author is to be congratulated on his painstaking investigation of only a comparatively 
small number of cases Phe translation has made the earlier parts of the book a little ditfieutt 
to read: but the discussion of the findings, the summary and the conclusions are 


and easily understood 


CHIRURGIE REPARATRICE ET FONCTIONNELLE DES TENDONS DE LA MAIN By 
Claude VerRpAN. Privat-docent de chirurgie & la Faculté de Médecine; Chef de la Policlinique 
Chirurgicale Universitaire Lausanne. Preface by Professor Pierre Decker. 94} 64. Pp. 243, with 
108 figures. 1951. Index. Paris: Expansion Scientifique Francaise. Price £2, 4s 

Phis monograph reads like a Swiss Guide Book. The illustrations are not quite up to th 
standard of the holiday brochures but its layout is pleasing and sections are easily found. It 
contains little that is new. It deals largely with observations about injury and the technique ot 
repall his monograph is probably unique in that ina reasonable Compass it states the essential 
that are basic to the repair of injured tendons of the hand. [It summarises the numergu 
that have appeared recently on this subject and abstracts information from the classic if text 
It is well worth study and is likely to be of use to the surgeon who may be called upon to 


with casual hand injury FURLONG 


DIE ENTWICKLUNGSSTORUNGEN DER EXTREMITATEN (6th part of Volume IN 
Handbuch der speziellen pathologischen Anatomie und Histologie By A. 
Protessor det pathologie in Basel: Direktor des Pathologischen Institutes der Univer 
vili+ 424, with 270 figures. Index 1952. Berlin, Gottingen and 
Price DM. 103.60 


Phe entire Henke-Lubarsch Handbook of Special Pathological Anatomy and Histolo 
now edited by Robert Rossle of Berlin) makes a formidable row of volume Both in it 
and in its presentation it sets the highest standards of descriptive pathological anatomy 
has been for many vears an authoritative work of reference Phe present volume, by Pro 
Werthemann of the University Institute of Pathology at Basle : gy with Malformatio 
the Extremities,’ is the most recent addition to the series of volumes dealing with the locon 
system 

Phe types of malformation discussed are nearly all congenital, and the book docs not tne 
accounts of any generalised skeletal diseases which mav involve the limbs, even when, as in 
case of some chondrodystrophies and of osteogenesis imperfecta, these are thought to be relates 
‘developmental processes Phe remaining field of malformations, however, 1s thorough! 
systematically covered. In contrast with other volumes of the series there is little actual patholog 
material illustrated, the ease of radiological study and the infrequent opportunities for the colle: 
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st-mortem maternal being understandable reasons for this Sut the radiological data are 


lways interpreted with regard to the underlying tissue changes, and direct comparisons with 


nical photographs and pathological specimens are used frequently and with good ettect 


The book will take its place as a very useful reference volume, particularly in relation to rare 


abnormalities, and as such it should be consulted on occasion by the orth¢ paedic surgeon as well 


as the pathologist Some chapter including the excellent ones on club foot, on congenital 


cation of the hip and on the accessory bones of the hand and foot, have more freque nt clinical 


associations and merit considerable attention from all interested in these subjects... H. A. Stssons 


THE KNEE AND RELATED STRUCTURES By Philip Lewin, M.D., F.A.C.S., F.LCS 
Professor and Chairman of the Department of Bone and Joint Surgery, Northwestern University 
Medical School, Chicago. 9$.- G4 in. Pp. 914, with 333 figures and 2 colour plates. Index. 1952 


London: Henry Kimpton. Price £6 


This book 1s a vast compendium; the author states that he has co-ordinated and integrated 
material from the available publication Some of the book, for example the anatomical and 
f 


Phe chapter on Neoplastic Tumors of the Knee is 


tructural section, is pure repetition 
one can find in any high-class 


unconvincing and is a re-ha of the ordinary tumour story that 


urgical journal. These criticisms are mentioned first to bring into relief the value of the book 


a whole It is a monument, meant to last. It denotes erudition and plain hard work. Much 
f the book is an intimate personal account of what the author practises and preache 


Phe book is of formidable size and therefore 


of In matters 
of opinion, the views of others are freely quoted 


can only be classed as a reference volume and so will live on a bookshelf. It will be found only 


in libraries because it costs £6 a volume. When it is referred to in order to find the answer to an 


unusual problem, the answer will almost certainly be found Ronald FURLONG 


OSTEOARTHRITIS OF THD HIP with special reference to treatment by vitallium mould 
arthroplasty. By W. Alexander Law, O.B.E., Assistant Surgeon, Orthopaedic 
Department, London Hospital Associate Surgeon, Robert ones and Agnes Hunt Hospital, 


Oswestry 9.6 1n Pp. xi+87, with 31 figures. Index 1952.) London: Butterworth & Co 


(Publishers) Ltd. Price 25s 


Mr Law is one of the leading exponents in this country of the operation of Cup arthroplasty 
steoarthritis of the hip The present monograph, which is based on an essay for which he 
Prize and Gold Medal, is essentially an account of the technique 


1GO patients, forty-four of whom had _ bilateral 


for 
gained the Robert Jones 
management and results of his own series of 
operations. The description of cup arthroplasty is preceded by a 


management, including methods of physiotherapy, joint injections and manipulations, Capsulectomy 
less satisfactory 


brief account of conservative 


combined with cheilectomy and joint neurectomy are described as alternative but 
procedures, Inthe author's opinion a vitallium mould arthroplasty, by Smith-Petersen’s technique 


is a sound procedure for relieving pain, correcting deformity, maintaining stability and restoring 


between one-half and two-thirds of the normal range of movement 


Something less than the first half of this small book is devoted to a consideration of the 


etiological factors. There Is some speculation about the role of arterial degeneration in the produc tion 


of arthritis in the hip, but on the whole the author produces no new suggestions to explain the 


ivh incidence of primary arthritis of the hip He does suggest, however, that relatively 


slight epiphysial displacement may lead to sufficient distortion to initiate osteoarthritic changes 
and it is claimed that the evidence for this can be seen in the radiographs and at operation. Your 
reviewer remains unconvinced by the radiographic evidence prottered by the author in Figures 7 
and 8, but would like to have Figure 5 re-labelled ‘* Old Slipped Epiphysis ’’ instead of '' Caisson 
J disease Phe book is nicely produced and well illustrated 


This monograph is of considerable importance as a factual account of an operation that has 
Norman 


paved the way tor the remarkable developments of arthroplasty operations for the hip 
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THE PREPARATION AND WRITING OF MEDICAL PAPERS FOR PUBLICATION 
W.R. Bett, M.R.CS., L.R.CP., F.RS.L. 74x 5 in. Pp. 24. 1952. London: Menley & 
Limited. Gratis 

Phis booklet records a lecture given at the Institute of Orthopaedics, and repeated at 
institutes of the British Postgraduate Medica! Federation, to help its students in the preparati 


of papers. Of great expenence, Dr Bett gives much guidance in searching the hterature, arrangen 


quotations, illustrations, references, presentation and style Phis useful introduction to a 


subject is commended to all prospective medical writers..-H. Jackson BURROWS 


THE EDUCABILITY OF CEREBRAL PALSIED CHILDREN By M. I. Duns 

B.Ps.S., with a foreword by: The Right) Honourable George ToMLinson, M.P., Minister 
education. National Foundation for Kducational Research in England and Wales Publheation 
No. 4. 8$s 5h in. Pp. x+ 163, with figures, tables and graphs. Index. 1952. London: Ni 
Educational Publishing Co. Ltd. Price £1, Is 


Miss Dunsdon’s book Phe Educability of Cerebral Palsied Children,’ is written pr 
for those directly interested in this highly complex educational problem, but it has an appr 
a much wider professional and lay cirel In considerable detail, Miss Dunsdon has reviewe: 
etiology, classification and complications of cerebral palsy with particular reference to the influen 
that the two main forms have on intellectual development. The high incidence of mental retat 
among those with cerebral palsy, coupled with the frequently associated detect of speech 
and hearing, and occasionally also of emotional stability, retards normal scholastic progr 
that the task presented to the teacher is often formidable 

Ina report of this tvpe and scope, it would be unusual if several controversial points did not 
arise. There are several conclusions which will not receive a universal acceptance. 1) Miss Dunsdon 
suggests that the dual-purpose schools have failed to justify their claims. Is such a conclusion 
justifiable on the evidence produced ¢ Failure by one, or even two, schools to show appreciable 
improvement in their pupils may justify a demand for the trial of different methods, but hardly 
a condemnation of the entire project. In all dual-purpose schools, the staff must be selected with 
due regard to personality and temperament as well as to educational attainment, since the work 
of a school can be ruined by lack of collaboration or understanding between teacher, therapist 
and scholar. [t is only when interest, sympathy and understanding exist between pupils and statt 
members that the best results will be obtained Phe child with cerebral palsy is sensitive to 
atmosphere, so that strife, or lack of interest in the staff, breeds similar indifference in the pupil 
2) The view that “ Among cerebrally palsied children, formal education is unlilely to produce 
very satisfactory response, 1f begun much before the age of about nine vears — will not be accey 
by many teachers, nor will the experienced orthopaedist agree that physical instruction 
hold the centre of the platform until the child is nine, to be replaced in part, or in whole, the 
by academic pursuits. To accept such a conclusion is to ignore the decided physical improvement 
that does occur pari passe with intellectual progress, even in the absence of all physiotherapeuts 
care, Several vears ago Perlstein drew attention to the non-physical benefits of physical therapy 
and, more recently, Carlson has shown that in a somewhat similar manner there are benefits to be 
obtained from education that lie outside the academic field. The treatment of cerebral palsy i 
prolonged and calls for many remedies, each contributing its quota to the betterment of the child, 
one taking precedence over another only where special needs demand it. 3) Many speech therapist 
of wide experience hesitate to dogmatise so decidedly on the influence of laterality. and 
dominance in its effect on the development of speech and training. Other dual-purposs 
in Britain have not been able to support these views of Miss Dunsdon which were first sugg 
by Phelps. It would have been of interest to know on what number and series of tests Miss Dunsdon 
determined laterality and how long each case was observed. She rightly divides eve dominance 


into three groups of right, left and intermediate; yet, when handedness 1s considered, she ig 


nore 
an ambidextrous group. This is surprising, because handedness and the ability to concentrate 
and so benefit from instruction are so often related: the child with a ‘ butterfly attention "is 
frequently ambidextrous Although Miss Dunsdon’s figures indicate the number of children 
reviewed under each section, she does not state clearly in the text the basis of selection. As the 
number of cases varies from chapter to chapter, one assumes that in each the children were 
selected for the specific disability reviewed. Percentages calculated on such a selected group do 
not give a true indication of the frequency of each specific disability in the cerebrally 
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population at large She is also often guilty of giving percentages without clearly stating the 


numbers upon which they are based, and in some places percentages are quoted for numbers as 


low as six. Had Miss Dunsdon given the raw figures and avoided the use of percentages, particularly 
where these apply to small numbers, the book would have gained in value and statistical clarity 

These few controversial points do not detract in any way from the merits of this report which 
is realistic, readable and based on acute observation of a large number of cases. While many will 
not agree with all the views expressed, Miss Dunsdon must be congratulated on making a valuable 
addition to the literature on cerebral palsy. This is a book which should be in the library of everyone 


interested in this subject.-G. A. PoLLtock 


PHE SOCIAL WELFARE REVIEW. Year I. October 1952. No. 1. Pp. 160, with 15 figure 
Contents in Greek and Enelish. 1952. Athens: Ministry of Social Welfare Price not quoted 


The Social Welfare Review a new monthly publication of the Greek Ministry of Social 
Welfare [he first number contains fourteen essays on the various stages of rehabilitation of the 
physically disabled. Each article is summarised in English at the end of the journal 

Phe Minister (at the time of publication) and Mr Goutos outline the programme arranged tor 
the nearly thirty thousand disabled in a country with a population of seven millions, which ts 
recovering trom ten vears of wartare Dr Pournaropoulos writes an interesting history of the 
disabled, which ts illustrated. Various authors devote chapters to many of the problems of children 
and wounded. One essay discusses the State care of the civilian disabled, a very difficult problem 
in Athens where there is a beggar at every street corner. Dr Harold Balme makes a contribution 
and Mi Rachel Colher, ; i are sister who has been in Greece tor over two vears, writes on 
physiotherapy 

Phis publication is welcome in that it shows the ettort being made to assist the disabled in a 
country rumed by wars and fever Phe technical and financial assistance given by other countries 
has been appreciated by the Greek Government, which has dealt in a non-party way with the 
social problems, in spite of great diffi ulty It seems lhkely that World Health Organisation has 
cleared the country of the mosquito, so that the scourge of malaria will no longer ruin. the 
physical and mental conditions in Greece his journal indicates that one social problem 1s 
under control, although four vears ago it was not understood. The Ministry and Mr Goutos are 


to be congratulated on their work and the publication of this journal, both of which are 


example to small nations._-St J. Dudley Buxton 


HANDBOOK OF ORTHOPAEDIC SURGERY By Alfred Rives SHANDs, Jun., B.A., M.D 
Medical Director of the Alfred I. du Pont Institute of the Nemours Foundation, Wilmington 
Delaware, in Collaboration with Richard Beverly Raney, B.A., M.D, Professor of Surgery 
University of North Carolina, Chapel Hill, North Carolina. Fourth edition. 9.6 in, Pp. 644 


with 192 figures. Index. 1952. London: Henry Kimpton. Price 60s 


| like this book; for, although I may not agree with all the views expressed, at does not 
mean the views are wrong, and although the book may not be perfect there is in it a quality of 
perfection, What, after all, is the perfect text-book for the student It must, | believe, be a 
book neither so large that he will become confused and lost, nor so small that his sense of proportions 
will be abused. It must reflect an open mind and yet be stiffened by appropriate authority; so 
that the student may be intrigued by implied controversy and yet nevertheless gain a foundation 
of accepted knowledge. Finally —and this 1s surely the most important — the book must present 
its contents clearly, that the student will be able to understand, and interestingly, that he may 
be stimulated to inquire. Now this handbook entirely encompasses the modest objective it has 
set up); its illustrations are reasonably representative, the legends are realisti and the pattern of 
the book is clear and extremely practical. It is amazingly comprehensive for its size, and this ts 
achieved by economy of words— always an attractive feature if, as in this instance, clarity ts 
preserved. Also preserved is a balanced outlook, which seems to me the same as a sensible attitude 
and implies good surgical judgment. Vor example, take the section on Dupuytren’s contracture 
{page 538 What more could you want My pet theory perhaps, or yours; but what of 1 
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Or take the mallet tinger (page 540). We might have been told how the term ‘ mallet’ arose 
(Goronwy Thomas is always grumbling that the deformed toe is likened to a hammer and vet the 
finger to a mallet), And I don’t think it would be unreasonable for American printers to drop the 
word “ Roentgenographological in exchange for radiological.’’ But these are trivialities, in no 
way detracting from the real solid worth of this excellent handbook, which is sane and sate, just 
right for the young surgeon. So, as | sav, I like this book.— Bryan McFarLaNp. 


THE SPREAD OF TUMOURS IN THE HUMAN BODY By R. A. Wituis, M.D., D.Sc., 
ROC LP., Professor of Pathology in the | niversity of Leeds; formerly Pathologist to the Alfred 
Hospital, and to the Austin Hospital for Chronic Diseases, Melbourne. Second edition. 10 <7 in 
Pp. ix-+447, with 83 figures. Index. 1952. London; Butterworth & Co. (Publishers), Price 63s. 


Kecent interest in his Pathology of Tumours” and Principles of Pathology has given 
Professor Rk. A. Willis the opportunity of preparing a second edition of his earlier book ‘' The Spread 
of Tumours in the Human Body.” In its first edition, published in 1934, this work was a monograph 
of the Baker [nstitute for Medical Kesearch of the Alfred Hospital, Melbourne, where its author was 
Pathologist for fifteen years. At that time the spread of tumours was a subject of some mystery, 
being little understood by many of those who dealt with cancer patients. To-day, largely because 
of Willis’s work, the subject is less controversial, and both clinicians and pathologists are much 
more aware of its bearing on the diagnosis and treatment of cancer The second edition comes 
from Leeds where Professor Willis now has charge of the University department of pathology, and 
its appearance establishes the book as the standard presentation of the subject. The ‘ Spread of 
Tumours "is based on an analysis of the author's 500 consecutive cancer nee ropsies. [t defines and 
fully describes the metastasis Of tumours, discussing the anatomical pathways (ly mphaties, blood- 
stream, serous Cavities, ete.) by which dissemination can occur, and gives an account of the varied 
ways in which metastatic tumours can produce signs and symptoms. Particular stress is laid on the 
‘“Jatent primary,’ a study of metastasis revealing how frequently these, and not the primary 
tumour from which they have arisen, are responsible for the presenting manifestations of malignant 
disease. 

Those concerned in orthopaedics will be particularly interested in the sections discussing 
metastatic tumours of bone. Levidence regarding their frequency and distribution is presented, 
and an important section leads to the conclusion that these tumours invariably reach the skeleton 
by blood-stream dissemination. The nature of ‘* Ewing's tumour '’—a subject on which Willis has 
contributed a number of critical papers—is discussed: the role of metastasis, either from 
neuroblastoma or carcinoma, in producing the ‘‘ syndrome ”’ is stressed, Willis’s view being that 
few of the tumours to which this name 1s attached are primary in bone. But, quite apart from its 
bearing on the understanding of bone tumours, the book should be read because of its outstanding 
interest as a general outline of the pathology of tumour spread. Chapters such as ‘' Metastasis by 
the blood-stream.”’ The cancerous thoracic duct,” Transcoelomic metastasis,’ Latent primary 
tumours,’ and ‘‘ Secondary tumours of the liver,’’ are gems. Accurate, informative and clearly 
written, the book is always stimulating, and has needed surprisingly little addition or alteration 


after nearly twenty years Hl. A. SISSONS 


LAKE, M.1)., M.S., D.Sc., F.R.C.S. Senior Surgeon and Director o 


THE FOOT. By Norman C 
Surgical Division, Charing Cross Hospital. kourth edition 8} 6in. Pp. v +466, with 166 figures 


Index. 1952. London: Bailliére Tindall & Cox. Price 25s. 


Phis book has a wide circulation, especially amongst chiropodists, and it is therefore important 
that it should be authoritative. Many of the subjects dealt with are difficult and controversial, and, 
even though Mr Lake has not taken into account the latest work on gait and on the physiology 
of muscle, he does make a determined attempt to present some of the newer views about posture 

but it is somewhat vitiated by his unwillingness to surrender his allegiance to the older ideas 
and this at times makes his argument rather difficult to follow. The dese riptions of the straight 
forward disabilities of the foot are clear and accurate and should be of value to both surgeon and 
medical auxiliary, but the accounts of the more controversial subjects might well mislead those 
f the problems Philip Wires. 


who have not made a special study 
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The clearest field of operation 


is provided by 
The 
“SHROPSHIRE” 


ORTHOPADIC HORSE 


This is designed to give 
the greatest accessibility 
to the surgeon for the re- 
duction of fractures, their 
control by x-rays, and for 
their immobilisation. 

A great variety of pro- 
cedures can be carried 


out with far greater ease 
than is permitted by any 
other apparatus for a like 
purpose, 


A FULLY ILLUSTRATED 
BOOKLET IS AVAILABLE 
ON REQUEST 


TOTALLY ENCLOSED 
TRACTION MECHANISM 
This gives §} ins. of adjustment. Fully adiustable 
by means of a ball and socket joint the footpiece PLASTIC PELVIC REST 
can be firmly locked in the position desired. The AND PERINEAL REST 


whole tootpiece can be removed, leaving a support 
Adapted for radiography of the hip joint, this 


has provision for a cassette beneath. It is supplied 
as an extra fitting. 


to which can be attached calipers or stirrups. 


Manufactured 


THE MEDICAL SUPPLY ASSOCIATION LTD. 
PARK ROYAL ROAD, N.W. 10. West End Showrooms, 95 WIMPOLE STREET, W. 1 
Telephone: EL Gar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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LESTO 
Electric CAST CUTTER 


Product of 
Scintilla Ltd, 


This new electric Cast Cutter is light- 
weight, easy to handle and cuts rapidly. 
Good servicing facilities are available. 


British Distributors 
LONDON SPLINT COMPANY LIMITED 
69 Weymouth Street, London, W. 1 
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Introducing 


VINERTIA 


a new 
chrome-cobalt-molybdenum alloy 
Manufactured in England 
by 
DELORO STELLITE LIMITED 


* 


Surgical appliances are now 
available in Vinertia; they are 
precision-cast by expert crafts- 
men and all are X-ray inspected. 


Enquiries to 


LONDON SPLINT COMPANY LIMITED 


69 Weymouth Street, London, W. 1 


Welbeck 0318 


An Improved 
Fracture Table 


of Modern Design 


Model 
D 2608 


Special features include: 


Improved Foot Pieces mounted on Body and Head Support 
Ball and Socket Joints. mechanically adjusted, backwards 
and forwards, by hand wheel. 
Table Top raised and lowered by 
hand wheel operating a concealed Horizontal Extension Bars, now 
made of heavy square tubes, pro- 
vide easier and safer adjustment. 


screw. 


No cross bars to impede surgeon 


and his assistants. a 
“Modern Operation Tables” —a 


catalogue showing this and other 
models gladly sent on request. 


Head Office: THE OLD MEDICAL SCHOOL PARK ST. LEEDS | 
38 WELBECK STREET LONDON WI! 


Manufacturers of Surgical Instruments, Hospital Furniture and Sterilizing Equipment 
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For Patients with marked involvement 
of trunk and abdominal muscles 
SPENCER ts the support of choice 


Spencer Supports are therapeutically effective as treatment aid in convalescent and 
chronic poliomyelitis, especially where there is involvement of trunk and abdominal 
museles. The patients pictured above are typical examples. 

The female child at left is shown 16 months following acute poliomyelitis. Note 
residual paralysis of abdominal muscles, scoliosis and marked lordosis. The male 
patient, at right. shown 2) years following acute anterior poliomyelitis, has almost 


complete paralysis of all muscles below the umbilicus and iliopsoas bilateral. 

Treatment for both these patients included Spencer Supports (as shown) to help 
maintain correet body alignment and to help prevent further development of deformity. 
For both patients. a Spencer Abdominal Spring Pad* was incorporated in the supports 
to aid respiration and to compensate for paralysed abdominal muscles. 

Spencer is the support of choice because: each Spencer Support. is individually 
designed, cut. and made according to the medical indications for each patient. 

* Patented 


For further information write to; 


SPENCER (BANBURY) LTD. 


Consulting Manufacturers of Surgical and Orthopaedic Supports 
SPENCER HOUSE BANBURY OXFORDSHIRE 


Telephone 2205 
Branch Offices and Fitting Centres 
MANCHESTER: 38a King Street, 2 


LIVERPOOL : 79 Church Street. | 
LEEDs: Victoria Buildings. Park Cross Street, | (Opposite Town Hall Steps) Pelephone: Leeds 33082] 
BRISTOL : tla Queens Road. & Delephone : Bristol 24801 
GLASGOW : 86 St Vincent Street, Pelephone : Central 3232 
EDINBURGH: 30a George Street. 2 Telephone : Caledonian 6162 
Traived Spencer Retailer- Fitters resident throaghout the Kingdom, name and address of nearest Fitter supplied on request 


Copyright APPLIANCES SUPPLIED UNDER THE NATIONAL HEALTH SERVICE 


Pelephone: BLAckfriars 9075 


Felephone: Royal 4021 
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Vita lum TROCHANTERIC 
NAIL-PLATES 
NEUFELD TYPE 


NOW AVAILABLE IN RESPONSE 
TO THE DEMAND OF THE MANY 
SURGEONS WHO ASKED FOR THEM 


Like all Vitallium appliances, Vitallium Trochan- 
teric Nail-Plates are completely inert in the 
human body. Their strength and engineered de- 
sign permits contouring at the operative site for 
close adaptation to the bone. They have the charac- 
teristic “satin finish” of Vitallium appliances, 
reducing undesirable glare during the operation. 

Effective fixation with Vitallium Neufeld-type 
nail-plates results in a feeling of security, better 
patient morale and shorter hospital confinement. 

* * 

Together with the Vitallium Jewett and 
McLaughlin-type inter-trochanteric appliances, 
the various Vitallium hip nails and screws, the 
Vitallium ready-made hip prostheses and the 


Bosworth-type splines, the addition of this 

Neufeld-type trochanteric nail-plate to the ever- 

increasing line of Vitallium surgical appliances ~s 
provides the surgeon with a wider choice of fixa- INDICATED USES 

tion and repair appliances for the upper femoral ABOUT THE HIP 


region than is available from any other source. 


* * 
. Trans-cervical fractures 


2 
YOU CAN RELY UPON VITALLIUM 3. Per-trochanteric fractures 
SURGICAL APPLIANCES. They are made 4. Inter-trochanteric fractures 

5 

6 


1. Sub-capital fractures 


. Sub-trochanteric fractures 
. Oblique or spiral fractures 
. High femoral osteotomies 


of a homogeneous, uniform alloy, completely 
passive, compatible and friendly to human 
bone and tissue. 


ORDER THROUGH YOUR SURGICAL DEALER 
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VITAL 


SURGICAL APPLIANCES) 


FOR THE ORTHOPEDIC 


av 


SURGEON 


Keeping in step with the requirements 
and techniques of the nation’s foremost 
surgeons are these three of the newer 
items in the extensive line of Vitallium 
Surgical Appliances. Each has been de- 
signed by the initiating surgeon to serve 
a definite need. 


COAPTATION PLATES Venable Type 
The Coaptation plates are used to impact 
the fracture ends forcefully and hold 
them firmly impacted. Such impacted co- 
aptation facilitates uninterrupted blood 
supply to the traumatized bone cells and 
promotes early bone healing without 
excessive callus formation. 

The Coaptor is a necessary tool in the 
application of these plates. Plates are avail- 
able in seven lengths of 2', to 6 inches. 


@ KNEE PLATES Wright Type 
These acute-angled blade-plates are 
useful for fractures about the knee, 
especially supra-condylar fractures, “T" 
fractures, tibial plateau fractures and 
distal spiral fractures of the femur. The 
blade section is driven into the condylar 
area and the plate screwed to the femur 
or tibia for a simple, effective fixation. 


SPLINES Bosworth Type @ 


In 8” (adult) and 5” (children) sizes for geometric 
osteotomies of the hip. The sharp end is driven 
through the trochanter into the head of the femur 
and the spline is attached to the shaft, unbent, in a 
direct vertical weight bearing position. In 3” size 
for fractures of the surgical neck of the humerus 
and for humeral osteotomies. The spline is bent to 
the appropriate angle driven into the humeral head 
and‘screwed to the shaft. The 1” finger spline is 
for fractured metacarpals and metatarsals and can 
be bent as desired. 


AUSTENAL 


SURE T 
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ORDER 


THROUGH YOUR SURGICAL DEALER 


SURGICAL DIVISION 


NEW 


LABORATORIES, INC. 


IMPORTANT DEVELOPMENTS IN... 
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LABORATORIES 
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Developed by research at 


" 


HOLMES CHAPEL CHESHIRE 


ENGLAND 


: 
Phe introduction of ‘ Dextraven’ has made 
ivallable for the first time a dextran solution 
with controlled optimal molecular content which 
has been referred to as “narrow traction de \tran’’, 
It produces rapid elevation and } rolonged maintenance 
the preparation of choice for the rc: 
The British neve lopad i of AYE lica 
Progress, 1952) state Chere is little 
narrow: traction dextran will revolutionise supportive 
therapy and may be regarded as one of the major 
advances of the ear Tru i bloodle revolution 
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FROM ALL LEADING SURGICAL EQUIPMENT HOUSES 


LONDON 
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Eicher 


No. 530 Femoral Head No. 590 Head 


femoral prosthetic heads 


Minneapolis 
No. 535 S Prothesis 


No. 612 Judet 
Type Femoral 
Head SMo Stain 
less Steel 


No. 673 No. 675 


No. 673, Flexible Shaft Drill Attachment for the Luck 
Bone Saw with Jacobs Chuck No. O type with maximum 
capacity of 5 32”. Can be used with or without handle. 


No. 675, Contra-angle Attachment for No. 673 for 
drilling at difficult angles in restricted areas. 


ZIMMER MANUFACTURING CO., WARSAW, IND, 7, * 


Look for the ® 
“In Canada, available through selected surgical 
supply dealers or our Agents, Fisher & Burpe, Ltd.” 
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SCALPEL 

BLADES 

HANDLES 

OBTAINABLE FROM ALL THE LEADING SURGICAL SUPPLY HOUSES. 
Made in SHEFFIELD ENGLAND by the PARAGON RAZOR CO. | 
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ILFORD ENDS THE X-RAY FILM SHORTAGE 


By L. D. WILLIAMS, City Editor, 1, ANGEL-COURT, E.C.2. Tel. : 


YESTERDAY Mr. Wilfrid Hampden Dimadale, joint deputy< 
managing director of Ilford. Ltd. told itv. 


of the completion by 
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Manufacturers of Bone Surgery Instruments for over 70 years 


ACRYLIC 
PROSTHESES 


for certain special cases. ” 


3-cm. shaft 


All made in 
12 standard sizes 
41, 43, 45 & 47 mm. diam 
with stems 
6, 7 or 8 cm. long. 


Any size to order. 


Full Ball 


Standard Judet 


NON-PLASTICISED, BOILABLE, ACRYLIC FEMORAL HEADS, 
WITH OR WITHOUT X-RAY INDICATORS 


DOWN BROS. and MAYER & PHELPS LTD. 


Surgical Instrument Makers 


Head Office: 92-94 BOROUGH HIGH STREET, LONDON, S.E.1_ Te/.: HOP. 4141 
Showrooms: 32-34 NEW CAVENDISH STREET, LONDON, W.1_ Te/.: WEL. 3764 


and at 70 Grenville Street, TORONTO 
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Glassona |‘catnerwelg 


A transverse metatarsal fracture of the right foot 
in a man weighing 19 stones was treated by the 
application of a below-knee plaster cast. 

After 7 days the cast broke down owing to the 
excessive Weight of the patient. 

Over a period of 11 weeks four new plaster casts 
were applied and one repaired. No cast) was 
strong enough for the patient’s weight. 

The below-knee Glassona cast was applied, and 
the patient discharged to the out-patients’ depart- 
ment. 

The result was satisfactory, the patient returning 
to work wearing only an over-boot without 
walking appliance. The cast was retained for 
7 weeks, needing only repair underneath through 
wear—on removal the fracture was united. 


This actual case 
graphically illustrates 
the exceptional strength 
and toughness of 
Glassona the new 
feather-weight splinting 
material. 


| \ 


THE NEW 


L 
LINTING MATERIA 


pLasTic SP 
*Glassona’ Bandages 
are obtainable in the 


following sizes: 3” and 
4” x 4 yards. 


@ Full details of ‘Glassona’ may be obtained from the 
Medical Division of the Manufacturers. T. J. SMITH & NEPHEW LTD. HULI 
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itenables the patient 
to be turned easily and 
with little effort from 
the supine to the prone 
position; or vice versa 


HIS IS AN IDEAL APPARATUS 

for nursing which overcomes the many 
dificult problems presented in cases suffering 
from burns and paralysis; in the post- 
operative treatment of spinal and_ pelvic 
fracture and spinal fusion, and in = any 
instance where it is necessary to maintain the 
patient immobile with an absolute minimum 
of handling. 


A strongly constructed steel framework 


with its special canvas beds gives firm support 
together with comfort for the patient, whilst 
facilities for bed-pan service, urination, and 
drainage are provided. 


The sliding platform below can be used 
as a table top for feeding or reading by the 
patient when lying prone. 


llustrated informative folder 


nm request from the manufacturers, 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


PARK ROYAL ROAD, N.W.10. West End Showrooms, 95 WIMPOLE STREET, W.1 
Telephone: ELGar 4011 (Ten lines) LONDON 


EDINBURGH: 10-13 TEVIOT PLACE SHEFFIELD: 6-12 HOLLY STREET 
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Developed under the direction of Dr Harold R. Conn, this 


tourniquet is the result of years of research and experiment. 


Boilable. [tis the only boilable pneumatic tourniquet ever made and can therefore be used 
close up to the point of incision, 

Sensitive. The double Bourdon type gauge has great sensitivity and is leak-proof. Accurate 
register ensures that the five-pounds-per-square-inch required for most arm surgery and ten- 


pounds-per-square-inch pressure for most leg surgery can be controlled exactly. 


Humane. Many surgeons who use the Conn Pneumatic Tourniquet: have volunteered the 


information that there is an appreciable diminution in post-tourniquet pain. 


Safety. No case of tourniquet paralysis in either arm or leg ever recorded with the Conn 


Pneumatic Tourniquet. 


ZIMMER 


ORTHOPAEDIC} LIMITED 
BRIDGEND & 
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ACRYLIC PROSTHESES 
AND ANCILLARY INSTRUMENTS 


JUDET FEMORAL HEADS IMPROVED FEMORAL HEADS 


with or without X-ray Markers 
EXTENDED FEMORAL HEADS LIGHT-BULB FEMORAL HEADS 


HUMERAL HEADS RADIAL HEADS 


SCAPHOIDS METACARPAL HEADS 


FORMALIN VAPOUR STERILISING CABINETS 


SPECIAL IMPLANTS AND PROSTHESES 
AND ALL APPLICATIONS OF ACRYLICS TO SURGERY 


FOR LEAFLETS AND INFORMATION APPLY TO 


LUSTERLITE PRODUCTS LIMITED 


96 DEVON ROAD, LEEDS, 2, ENGLAND 


TELEPHONE : LEEDS 2525 


29200 


TELEGRAMS AND CABLES: * LUSTERLITE, LEEDS, 2” 
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CUTS PLASTER 


it won’t cut 

This new Desoutter electric power Tool was developed specially to make the removal of 

surgical plasters a fastand safe operation—safe for both patientand operator. Thecircular saw 

does not rotate, it oscillates through an are only a few degrees wide at about 18,000 strokes 

per minute. This ultra rapid short stroke movement will not cut when it is in contact with 

mobile skin or soft material. But when up against hard materials like plaster it is an 


extremely efficient cutter. Please write for the leaflet which explains the method of use. 


Tel: Colindale 6346 ‘Grams: Despnuco* Hyde* London 


CRCI 
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* 
Maintaining the tradition of the world’s 
pre-eminent artificial limbs 


This world-famed range of light metal artificial limbs, 
which for so long carried the name of the originators 
and are now produced exclusively by Vokes Ernst 
Scientific Surgical Appliances Ltd., can be offered for 
immediate delivery subject, of course, to the necessary, 
but minimum, time lag in measuring and production 
to individual specification ; full facilities are available 
for prompt and efficient servicing and repair. Literature 


fhove is shown only 


for display in the c i * wi e one of the many unique 
play onsulting room ill gladly b 
supplied on request. cushion joint movable ankle 
* Showing models designed for Above-knee, Below-knee. combining both joint and 
’ spring action of the foot in 

Through-hip, Syme’s amputation, and for growing children. ene slagle wait. 


VOKES ERNST SCIENTIFIC SURGICAL 


(A Subsidiary Company of Vokes Ltd.) 
Head Office: Henley Park, Guildford. Tel.: Guildford 62861. Factory: Alton, Hants 
Particulars of nearest fitting centre or agent will gladly be supplied on request 


APPLIANCES LTD. 


Obesity and Orthopaedics 


When weight reduction is an important factor in 
Orthopaedic treatment by reducing the load on over- 
burdened joints, the ENERGEN DIETARY SERVICE 
offers you assistance in planning appropriate diets to 
suit the needs of individual patients. 

Full particulars of this and cther services cn dietary matters, available to 
the medical profession free of charge, may be ottained on application. 


ENERGEN DIETARY 


25a 


SERVICE 


BRYANSTON SQUARE 
LONDON, W.1 


AMBassador 
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RUSH 


MEDULLARY PIN 


PATEN TEO 


Sie 


PIN-A-GRAM 
- FEMUR - 


REFERENCES RUSH, LV, AND RUSH 


SEMI-OPEN REDUCTION 
LESS TRAUMA 
DISSECTION OF BONE UNNECESSARY 


WRITE FOR (INFORMATION 


H.L., THE MISSISSIPPI DOCTOR, SEP 


T1940; THE AMERICAN JOURNAL OF SURGERY, SEPT, 1949 


MFG. EXCLUSIVELY BY: 


| THE 


PO. BOX 
Meridian, Miss. 
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PROBLEM CORNER | 


Education, we are told, is not so much a 
matter of knowing the facts as knowing where 
to find them. In matters of finance, you will 
find ‘the facts’ at the Westminster Bank. Special 
departments exist to advise on overseas trade, 
to help with customers’ Income Tax problems, 
to obtain foreign currency and passports, to 
act as Executor or Trustee, to... But why go 
on? We have said enough to show that, 
when problems like these arise, the 

simplest thing to do is to leave them in 


the efficient hands of the Westminster Bank. 


ANK LIMITED 


WESTMINSTER B 


J. HANGER & CO. LED. 


Specialists in the manufacture and fitting of 


ARTIFICIAL LEGS 


and Appliances for Congenital Deformities, ete. 


The services of the HANGER Organisation are at the disposal of 
orthopaedic surgeons and the limbless in all parts of the world. 
Write to Roehampton for a copy of our new publication “IN STEP 
AGAIN ”, free to members of the medical profession and to amputees. 
Contractors to the Ministry of Pensions for the supply of limbs to the 
War-disabled and for civilian limbless under the National Health 
Service. 

Branches at all Ministry of Pensions Limb Fitting Centres in the 
United Kingdom and representation overseas in most capital cities. 


QUEEN MARY’S (Roehampton) HOSPITAL, ROEHAMPTON, LONDON, S.W.15 
Telephone: PUTney 4422 (5 lines) 
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SALTS’ SACRO-ILIAC BELT 


Designed by an eminent orthopaedic specialist, this 
Belt is available in styles for ladies and gentlemen. 
Its perfect efficiency is accompanied with complete 
comfort. Rapidly restoring the normal relationship 
of the sacral and iliae bones, it also exerts a beneficial 
effect on the tone of the abdominal viscera. Not the 
least commendable thing about this Belt is the fact 
that it enables the patient to make early resumption 
of normal activities. Further details and Measure 


Order forms available to medical people on request. 
Appointments in London — 


1 STANLEY HOUSE 


105 Marylebone High St., London, W.1 
SALT SON ip. 


9-6-7 CHERRY STREET, BIRMINGHAM, 2 


Where Surgical Support 


is indicated 


Camp design ensures 


the precise degree 


prescribed 


FREE on request Reference 
Book of basic designs 


ANATOMICAL 
SUPPORTS 


SH. CAMP & CO. LTD., 19 HANOVER SQUARE, LONDON, W. 1 
MAY fair 8575 (4 lines 


A perfect Appliance for its purpose: | 3 4 
4 
>) 
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Journal of Bone and Joint Surgery 


BINDING 
YOUR JOURNAL 


CONSPICUOUS 
With the November issue VOLU VE 


34-B is complete. ; 
Arrangements have again been made to S 


supply official binding cases to bind , 
: CURATOR HEEL * 


your Journal at the following charges: 


awe 


the remedial 


BINDING, ineludine case 15 6 net 
loctors will prefer Clarks 


postage 15 ‘urator Heel to the cun 
al boots 


CASES only, 3 - net postage od. 
* 
Please apply to the Publishers 
kK. & S. LIVINGSTONE LTD. 
the medical profession, toch 


16 and 17 TEVIOT PLACE bowitals, on axp'foation to Claris 


EDINBI RGH, SCOTL AND The Curator Heel can be fitted easily to certain Clarks 
Shoes in sizes Childs 7 to 5:. 


UNIVERSAL SPHERICAL FEMORAL CUP 
for 
CONCENTRIC ARTHROPLASTY 
as made for 


J. Crawrorp Apams. M.D. 


(see this issue) 


ACRYLIC S.M.O. 


Stainless Steel 


Ipply for full (aformation to sole manufacturers 


WILLEN BROS. LTD. 


Surgeons Instrument Makers 


M NEW CAVENDISH STREET, LONDON, W. 1. ENGLAND 


Pelephe ne WI bee k 14445 


| 
| 
— } { 
| HE DOESN’T 
| 
| 
conspicu is 
1 for u is 
conditt 
available to 
C.& J, CLARK LTD mid n 1 R r, SOMERS 
XXX 


An Atlas of 
Surgical Exposures of the Extremities 


By SAM W. BANKS, M.D., Associate Professor of Orthopaedic Surgery; and HAROLD LAUFMAN, 
M.D., Ph.D., Associate Professor of Surgery and Director of Experimental Surgery, Northwestern 
University Medical Sctool. 340 pages, with 552 illustrations on 179 plates. 75s. (U.K. and Eire only) 


This new book is a systematic study of anatomical approaches in 
surgery of the extremities. Its detailed content will enable the surgeon 
to avoid irreparable damage to muscles, nerves and arteries. The 
magnificent plates illustrating surgical approach in relation to anatomy 
have been originally prepared for this work with the sole criterion of 
instructive value in surgical procedures which remain essentially fixed. 

No book comparable to this has ever before been published. It 
represents requisite basic knowledge applicable to all incisional 
surgery. Nowhere else can the surgeon find such practical and useful 
information on this important subject. 


W.B.SAU NDERS COMPANY LTD., 7 Grape Street, London, W.C.2 


FRACTURES AND JOINT INJURIES 
b 
SIR REGINALD WATSON-JONES 
B.Sc., M.Ch.Orth., F.R.C.S., F.R.A.C.S. (Hon.), F.A.C.S. (Hon.) 


Fourth Edition. Vol. |. 470 pages. 709 illustrations. 
Vol. Il. Approx. 700 pages. Lavishly illustrated 


Price £6 net for the 2 volumes. 


We regret the delay in the publication of volume two of this recognised masterpiece in 
orthopaedics, which recounts modern treatment of fractures of the limbs and spine, with 
recent views on acute and recurrent dislocation of the shoulder, fractures of the spine which 
may often be treated by functional methods, and the management of patients with permanent 
paraplegia who need not suffer social embarrassment. 


Sir Reginald is not the kind of author who can be rushed into doing anything but a first 
class job of bringing the volume up to date on all details and he is devoting every minute he 
can spare from the demands of his practice and other duties to complete his work. Substantial 
progress has been made on the second volume and it is hoped that it will be ready about 
October. We ask your forbearance for the delay and we are sure that you will consider it is 
well worth waiting for volume two. — Publisher's Note. 


E. & S. LIVINGSTONE LTD., EDINBURGH and LONDON 
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— New Edition 


ARCHITECTURAL 
PRINCIPLES IN 
ARTHRODESIS 


By H. A. BRITTAIN, O.B.E., M.A., M.Ch., F.R.C.S. 
Second Edition. 208 pp. 257 illustrations. 42s. net. 


This is a book of which British surgeons may well 
be proud."’ — British Journal of Surgery. 


Brittain, more than any other surgeon in this 
country, has set himself the task of devising methods 
of arthrodesis that really work, and his success has 
been such that no orthopaedic surgeon can afford 
not to read his Architectural Principles.’’— British 
Medical Journal. 


‘This is a proved work of excellence . . . Ortho- 
pacdic Residents and the budding orthopaedic 
surgeons would do well to invest in this work and 
then to study it in detail.’ The American Journal of 
Surgery. 


“In view of the present surge of feeling towards 
arthroplasty, it is perhaps healthy to be reminded 
of the advantages of arthrodesis by someone as expert 
and enthusiastic as Mr Brittain.’’—The Lancet. 


“ This book should be in the complete ownership of 
anyone practising this type of surgery.’’—Journal of 
the Irish Medica! Association. 
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When we attempt to arthrodese a joint by bridging 
across the natural site of movement with a bone- 
graft, do there exist strong potentials in favour of its 
incorporation ? Do the bones of the host incorporate 
a bone-graft eagerly or reluctantly? Is it possible 
that the process of assimilation of a bone-graft is 
merely a matter of chance? 

As this book will show, it is believed that 
mechanical forces exist which can give to osseous 
union a purposeful direction, to turn what otherwise 
would bearandom and aimless process of osteogenesis 
into an orderly progress towards a single objective. 
It is possible that in arthrodesis the use of strong 
mechanical compression will eventually become a 
commonplace and that it will arouse no more 
comment than nowadays does the continued forward 
motion of a steamship against adverse combinations 


of wind and tide. Extract from Preface. 
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The Journal of Bone and ey Surgery is the official publication of orthopaedic 
surgeons of the Commonwealth of British Nations and the United States of America, 
and in this respect it represents the science and practice of orthopaedic surgery in the 
English-speaking world ; but important crthopesdio contributions are also reported from 
every country in the world, and original articles will be welcomed from any contributor, 
wherever he may live. Facilities for translation will be made available. 

We are also anxious to report the Proceedings of Colleges, Universities, Societies and 
Associations in every part of the world in so far as they contribute to the advance of 
orthopaedic surgery. A measure of international co-operation in publication has already 
been achieved and this will be fostered and, we hope, increased. 

Manuscripts offered for publication in the British volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 82 Portland Place, London. The Editorial 
Secretary of the Board is at the service of authors, and will assist in any way she can. 
Manuscripts offered for publication in the American volume should be addressed to the 
Editor, Journal of Bone and Joint Surgery, 8 The Fenway, Boston 15, Massachusetts. 
Manuscripts from surgeons in the United States should be submitted to the Boston 
Office, and manuscripts from surgeons in the British Commonwealth should be 
submitted to the London Office; only in special circumstances is this agreement between 
the offices altered. 

Manuscript should be typewritten with double spacing and wide margins. The 
author should keep a carbon copy. The Editorial Board reserves the right to make 
literary corrections. Radiographs should be submitted as reduced or contact prints, 
but accompanied whenever possible by the original X-ray films which will be returned 
in due course. The Editor is anxious to emphasise this point. The quality of reproduction 
can often be greatly improved if authors will be good enough to submit X-ray films as 
well as reduced prints. Photographs, drawings, radiographic prints and films, should be 
numbered and clearly marked with the name of the author. Legends should be furnished 
in separate lists and not put on the back of the originals. Each figure should be referred 
to in the text. 

References to medical literature should be recorded in the text with the name of the 
author and the year of publication in brackets. At the end of the article the list of 
references should be arranged alphabetically, each item including name of author, year 
of publication, title of article, Journal, number of volume, and page reference, thus: 
Gatuz, W. E. (1948): Recurrent Dislocation of the Shoulder. Journal of Bone and 
Joint Surgery, 30-B, 6 

The names of Journals should be given in full; the ‘‘ World List ’’ of abbreviations 
is not used. Every bibliography and list of references will be checked by the Editor, 
but much delay will be avoided if authors would be good enough to pay careful 
attention to accuracy. 


